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ABSTRACT 
The present study is an attempt to compare the effectiveness of 
readymade supplements in comparison to the nutrients taken through 
natural dietary process on anthropometric measurement, body 
composition and performance of upcoming athletes. 
For the purpose of this study 30 male power lifters in the age 
group of 18-20 years were taken from Talwalkar's Health Spa, Mumbai. 
The subjects were randomly divided in to three groups. 
The researcher had prepared three types of dietary regimens 
one was normal diet plus readymade supplement, available in the market 
by the name of Muscle Blaster, second was high fat protein diet, 
containing high proportions of fat and protein than normal proportions, 
and third was normal balance diet. 
The calorific value of each dietary regimen was fixed, after 
assessing the daily calorific expenditure of the subjects. These three 
specific diets were given to the subjects for a period of 12 weeks. The 
Food intake of the subjects was strictly monitored and every effort was 
made in following the set dietary regimens. 
A twelve-week, weight-training schedule was also prepared by 
the researcher, taking in to account the principle of optimum load and 
recovery. The major muscle groups of the body were divided into three 
parts and each part was exercised, twice a week. Intensity in each set 
was fixed as per individuals ' capacity to complete the prescribed exercise 
repetitions of that set. 
ADMINISTRATION OF TEST: 
The three groups were subjected to NSD, HFP and normal dietary 
regimens for a period of 12 weeks, during which they also followed the 
specified weight-training schedule prepared by the researcher. 
COLLECTION OF DA TA: 
The following pre and post experimental data of the set criterion 
measures were obtained: 
CRITERION 
MEASURES 
PRE EXPERIMENTAL 
DATA 
POST EXPERIMENTAL 
DATA 
Ponderal index 
NSD group- 42.56 
HFP group- 42.29 
Control group- 42.50. 
NSD group- 42.25 
HFP group- 42.37 
Control group- 41.88. 
Crural index 
NSD group- 0.86 
HFP group- 0.87 
Control group- 0.88. 
NSD group- 0.88 
HFP group- 0.88 
Control gro up- 0.88. 
Weight 
NSD group- 68.7 
HFP group- 66.3 
Control group- 69.4. 
NSD group- 70.4 
HFP group- 69.39 
Control group- 68.85. 
Upper arm length 
NSD group- 7.65 
HFP group- 7.30 
Control group- 7.75. 
NSD group- 7.56, 
HFP group- 7.56 
Control group- 7.56. 
Fore- arm lem^th 
NSD group- 9.45 
HFP group- 9.35 
Control group- 9.15. 
NSD group- 9.31 
HFP group- 9.31 
Control group- 9.31. 
Biacromial lensth 
NSD group- 18.75 
HFP group- 18.67 
Control group- 18.30. 
NSD group- 19.46 
HFP group- 19.09 
Control group- 18.57. 
Chest ^irth 
NSD group- 35.67 
HFP group- 35.72 
Control group- 35.00 
NSD group- 37.40 
HFP group- 36.17 
Control group- 35.65. 
Upper arm ^irth 
NSD group- 13.10 
HFP group- 12.97 
Control group- 12.75. 
NSD group- 14.51 
HFP group- 13.72 
Control group- 13.39. 
Thigh girth 
NSD group- 19.6 
HFP group- 19 
Control group- 19. 
NSD group- 21.56 
HFP group- 20.28 
Control group- 19.85. 
Calf girth 
NSD group- 11.57 
HFP group- 11.27 
Control group- 11.45. 
NSD group- 12.05 
HFP group- 11.80 
Control group- 11.64. 
Bodv composition 
NSD group- 53.48 
HFP group- 52.10 
Control group- 53.42. 
NSD group- 55.23 
HFP group- 54.63 
Control group- 54.04. 
Bench Press 
NSD group- 63 
HFP group- 62 
Control group- 62. 
NSD group- 94.58 
HFP group- 87.42 
Control group- 82.5. 
Squat 
NSD group- 92.5, 
HFP group- 93 
Control group- 91. 
NSD group- 133.5 
HFP group- 125 
Control group-
109.98. 
Dead lift 
NSD group- 98 
HFP group- 97.5 
Control group- 96. 
NSD group- 140.26, 
HFP group- 127.21 
Control group- 117.98. 
In order to find out the differential effects of the experimental 
treatments, analysis of variance and covariance (F-ratio) were applied 
for the three groups with respect to the mean gains in each of the selected 
criterion measures. 
Results of the statistical analysis shows significant F- ratio for 
Ponderal index (F=7.72), Weight (F= 19.48), Biacromial length 
(F=(S.5(5y), Chest girth (F= 6.44), Upper arm girth (F= 5.76), Thigh girth 
(F= 20.4), Calf girth (F= 29.29), Body composition (F= 4.24), Bench 
Press (F= 43.83), Squat 16.67), Dead lift (103.32). However 
insignificant F- ratios were obtained for crural index, upper arm and 
fore arm lengths. F-ratio required for significance at .05 level of 
confidence was 3.25. 
Further, Post hoc analysis of the results shows that in most of 
the cases NSD diets was better than HFP diet and HFP diet was better 
than normal balance diet. For each of the chosen measures where F-
ratio were significant, the Post hoc analysis goes as: 
PONDERAL INDEX: NSD diet had brought greater decrease in the 
ponderal index of subjects than HFP diet, and HFP diet was more 
effective than normal balance diet, in bringing down the ponderal index. 
WEIGHT: NSD diet had brought greater increase in the weights of 
subjects than HFP diet, and HFP diet was more effective than normal 
balance diet. 
IV 
BIACROMIAL LENGTHS: NSD diet had brought greater increase in 
the biacromial lengths of subjects than HFP diet, and HFP diet ^vas more 
effective than normal balance diet. 
CHEST, UPPER ARM, THIGH AND CALF GIRTHS: NSD diet had 
brought greater increase in the girth measurements of subjects than 
HFP diet, and HFP diet was more effective increasing the girth 
measurements than normal balance diet. 
PERFORMANCE (Bench press, squat and dead lift): NSD diet had 
brought greater increase in the performance of the subjects than HFP 
diet, and HFP diet was more effective in increasing the performance than 
normal balance diet. 
CONCLUSION: 
Thus the results of the study had led us to conclude that 
normal diet plus readymade supplement diet was more effective than 
HFP diet, and HFP diet was more effective than normal balance diet, in 
enhancing girth measurements, body weight and performance of power 
lifters. However all the three specific diets and exercise were unable to 
produce any significant effects on the lengths of the body segments. 
We further conclude that the study shall be of great significant 
value to the bodybuilders, power lifters and weight lifters in their search 
for supplements and appropriate dietary procedure^ better 
results in lesser time. 
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CHAPTER I 
INTRODUCTION 
Sports performance is indeed an aspect of complex human 
performances, which has several dimensions, hence several disciplines of 
sports sciences are required to work in a co-ordinated manner to explore 
the nature of sports performances and the process of improving sports 
performances. In the last few decades several disciplines of sport 
sciences have been established e.g. Sports Medicine, Sports Physiology, 
Sports Training, Sports Biomechanics, Sports Psychology, Sports 
Pedagogy, Sports Nutrition and so on. These sport sciences work as 
integrated whole to give a superb sport performance. 
Science of sports nutrition has got a unique importance among all 
the sport sciences. It is in fact the foundation on which the essence of 
sports performance is based. Man has known the relationship of diet and 
his physical ability, for this he has been engaged in a constant search for 
a diet that will enable him to develop a superb physique and give 
likewise performance. 
Nutrition is the process of changing food chemicals in to 
structural and functional metabolites. During the past centuiy, more than 
40 different nutritional factors have been isolated and identified as 
essential for human health and well being. A basic understanding of 
nutrition and its effects upon health, growth, weight control and physical 
performance is essential for all people, including the coach, trainer, and 
athlete. An athlete's performance may be improved with good sound 
nutrition, while at the same time, it may deteriorate with poor nutritional 
process. Nutrition is a form of applied biochemistry to be used as 
judiciously and as expertly as every other aspect of medical care. To 
maximise benefits, nutritional guidance, and suggestions should always 
be geared to individual needs deduced from carefiil and pains taking 
medical and dietaiy histories, a physical examination and appropriate 
laboratory tests. 
ENERGY SUBSTRATES AND THEIR AVAILABILITY 
Bodil Nielson (1992) pointed out that all cells in the body use 
energy for their general activity the cost of living at rest. To this basal 
metabolic rate (about 100 KJ/Kg body mass/day) is added to energy 
needed for 'activity'. This total energy demand should be balanced by the 
energy intake in the food. An excess energy intake is stored as fat, 
resulting in overweight and obesity, while in the case of a negative 
balance, the energy stores of the body will be used resulting in weight 
loss, in the long terms, reduced performance capacity will occur. 
The mechanism of muscle contraction and relaxation are fuelled 
exclusively by adenosine tri phosphate (ATP). The availability of ATP to 
skeletal muscle is (5.5 x mole/ Kg) and therefore it is continuously 
resynthesised from its break dovm products ADP and P. The energy for 
ATP resynthesis is derived from both aerobic as well as anaerobic 
processes. Aerobic resynthesis is achieved by the oxidation of glucose 
derived from muscle and liver glycogen stores of fat derived from 
circulating free fatty acids and intra muscular triglyceride stores, and to a 
lesser extent of protein. Anaerobic resynthesis of ATP requirements for a 
specific task cannot be met solely by aerobic metabolism and is achieved 
by the degradation of phospho- creatine to creatine and of glucose to 
lactate per glucose unit, the total capacity of anaerobic metabolism to 
resynthesize ATP is relatively small in comparison with aerobic 
metabolism however, the potential rate of resynthesis is far greater for 
anaerobic metabolism of the three available energy substrates, fat is the 
most abundant in humans and is comprised almost exclusively of 
triglycerides which are stored mainly in adipose tissue. The mobilisation 
of adipose tissue, which is under fine hormonal control, results in the 
breakdown of triglycerides and the release of free fatty acids from 
adipose tissue into the circulation. The low concentration (0.3 - 3.0 x 
mole) and short half-life (less than 2 min.) of circulating free fatty acids 
demonstrate that they are rapidly utilised as fuel source. The remainder of 
the body's fat stores are represented by circulating esterifies fat and intra 
muscular triglycerides both of which are of minor importance to energy 
production compared with adipose tissue. 
In comparison with fat, the stores of Carbohydrates available to 
humans for ATP resynthesis are minute, amounting to only 2% of the 
total energy available from fet. Skeletal muscle provides the major stores 
of carbohydrate in humans (about 350 gm.), in the form of glycogen. 
However, during a normal working day the muscle glycogen store is not 
usually utilised. This is in contrast to the other main carbohydrate store, 
liver glycogen, which may fluctuate from about 150 gm. to practically 
zero. The liver provides the only store of carbohydrate that can be 
mobilised and released, in the form of glucose, for use by other tissue; it 
can be totally replenished only by dietary carbohydrate intake. Hepatic 
giucose fonnulation from gluconeogenic substrates (lactate, amino acids 
and glycerol) taken up from the circulation amounts to about 80 gm /day. 
Like fat, protein is widely available for use as an energy substrate. 
However, no specific stores of protein for use, as energy substrate exists 
in the body. If energy intake is unrestricted, protein (amino acid) 
oxidation will provide about 2% of the total energy requirement during 
exercise, increasing to a maximum of 10% during prolonged exercise 
when the carbohydrate stores are exhausted. Possible sources of amino 
acid for energy production include the free amino acid pool in muscle 
and plasma and those released during normal protein catabolism. There is 
no evidence to suggest that contractile protein be utilised for energy 
production during exercise. 
Cath Ccirt, in 1952, suggested that physical activity increases, 'if 
only in small degree', the metabolism of protein. More recently, authors 
have provided fiirther evidence of the role of protein in activity. The role 
of protein metabolism as an energy source has mostly been ignored and 
declared insignificant. However, with prolonged exercise (60 mins. at 60 
to 70% of aerobic capacity some amino acids are oxidised during 
exercise to provide amino groups (-NH2) Sixteen amino acids have been 
identified as glycogenic with leucine, isoleucine, and valine the most 
readily available. Leucine, for example is degraded to (-NH2) and (CO2). 
Then NH2 radical combines with pyruvic acid to form alanine. Alanine is 
transferred from the muscle, via the circulation to the liver where it is de-
laminated to from urea and pyruvic acid. The pyruvic acid is then 
converted to liver glycogen and glucose. The glucose then can be 
recirculated to the working muscle to provide energy for muscular 
contraction. This process is called 'glucose- alanine' cycle. 
The process of protein metabolism is significant in at least three ways. 
1. Amino acid conversion to Krebs's cycle intermediates enhances 
the rate of oxidation of acetyl Co- A generation from glucose and 
fatty acids. 
2. Increased conversion of amino acids to glucose helps or event 
hypoglycaemia. 
3. Oxidation of some specific amino acids may provide energy for 
muscular contraction. 
Thus, Main nutrients of diet are carbohydrates, fats and proteins. 
They are also known as proximate principles. Igram of carbohydrate 
yields 4 cal, 1 gram of fat yields 9 cal. and 1 gram of protein yields 
4 calories of energy approximately. 
The c£irbohydrates, fats and proteins in the diet supply practically 
all of the enerjyy required by the body. From the energetic point of view, 
it makes no difference whether the energy is delivered by oxidation of 1 
gm. Protein (1 gm. yields about 17 kJ) or 0.44 gm. Fat (1 gm. yields 
about 39 kJ). After digestion and absorption in the gastro intestinal canal, 
these dietary constituents appears in the blood in the form of hexose's 
(Mostly glucose, maltose, and fructose from carbohydrates, 
triacylglycerols (from fats) and amino acids from (proteins). Most of the 
ingested food is oxidised in the cell The rest is stored for the times being 
in the energy depots of the body. These include the carbohydrate stores 
of glycogen in the liver and in muscle tissue and the much larger fat 
stores in adipose tissue, (beneath the skin, around the organs of the 
abdomen, and also in the muscle tissues). Converted to more specific 
proteins in the tissues; or converted and stores as either glycogen or fat 
(after de-amination). There are no specific protein stores. 
CARBOHYDRATE 
Carbohydrate is the chief source of energy for all body fimctions 
and muscular exertion. This leads to a rapid depletion of available and 
stored carbohydrate and creates a continual craving for this 
macronutrient. Carbohydrate intake should not be less than 40 percent of 
total caloric intake - typically, it should be between 50 and 70 percent. 
The principle carbohydrates present in foods occur in the form of 
simple sugars, starches and cellulose. Simple sugars, such as those in 
honey and fruits, are very easily digested. Double sugars, such as table 
sugar, require some digestive action but they are not nearly as complex as 
starches, such as those found in whole grain. Starches require prolonged 
enzymatic action in order to be broken down in to simple sugars (i.e., 
glucose) for utilisation. Carbohydrates maintain satiety by keeping 
glycogen stores fiill and adding bulk to the diet. It also spare protein for 
building muscle, carbohydrates also help to regulate the digestion and 
utilisation of proteins and fats. 
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LIPIDS 
Lipids (i.e.,fats) are the most concentrated source of energy in the 
diet. One gram of the fat yields approximately nine calories when 
oxidized, furnishing more than twice the calories per gram of 
carbohydrates or proteins. 
In addition to providing energy, fats act as carriers for the 
fat-soluble vitamins A,D,E, and K. By aiding in the absorption of 
vitamin D, calcium is also available to body tissues, particularly to the 
bones and teeth. Fats are also important for conversion of carotene to 
vitamin A. Fat intake can range from 10 to 30 percent (according to 
performance, satiety and platability). 
PROTEIN 
Protein is exceptionally important to the maintenance of good 
health. Additionally, it is vital to the growth and development of all body 
tissues. It is the major source of building materials for muscles, blood, 
skin, hair, nails and internal organs (e.g. heart, brain). 
Protein is needed for the formation of harmones, which control 
a variety of body functions such as growth, sexual development and 
metabolic rate. Protein may also be used as a source of heat and energy, 
providing four calories per gram. However, this energy is spared when 
sufficient fats and carbohydrates are present in the diet. Unlike 
carbohydrates and fat, the body is not able to store protein. Glucose is 
stored as glycogen and fats are reserved in adipose tissue, whereas 
protein is available only through the working molecular and structural 
components of endogenous body tissues. Wlien the need arises, the body 
dismantles its tissue proteins and utiHses them for energy. The tissues of 
the hver are the first to be broken down, followed by the muscle tissues 
and then other organs. 
Recommended Protein intake: < 30% of total caloric intake (with 
the exception of specific populations and goals). Typically 15 to 25 % 
during adaptation periods spread throughout meals. 
VITAMINS AND MINERALS 
Most Vitamins serves as essential parts of enzymes or coenzymes 
that are vital to the Metabolism of fats and carbohydrates thus although 
vitamins do not yield energy in themselves they are essential to life, i.e. 
they are nutrients. These nutrients obtained from ingested food provides 
the building blocks for the athletes growth, development and maturation 
plus the fuels elements for routine energy expenditure and for initiation 
and maintenance of high level performance. 
SUPPLEMENTS 
Generally, it is felt that some of the important nutrients in the diet 
at times are lacking, so readymade supplements available in the market 
may provide the deficient nutrient to fulfil this gap, which is necessary 
for appropriate growth and development to fiilfil the demands of the 
physical activity 
Most of the people in the world use the word "supplements" to 
describe a nutrient formulation or some type of compound i.e. Drug Free 
or "natural". Some use terms like Sports supplements, Performance 
supplements, Body building supplements etc. Dietary Supplements 
Health and Education Act of 1994 (DSHEA), Supplements or Dietary 
supplements as the FDA calls them, are defined as- Vitamins, minerals, 
herbs, or other botanicals (except Tobacco), amino acids, or any dietary 
substance for use by man to supplement the diet by increasing the total 
dietary intake. 
This definition of supplements is quite broad and has allowed a 
whole slew of new product to be brought to the market as 
"Supplements". A number of drug companies which were developing 
new products with the intent of bringing them to the market as 
pharmaceuticals are now looking to get in the dietary supplement 
business. According to this law, dietaiy supplements includes many of 
the things one would suspect, such as vitamins, antioxidants, minerals, 
amino acids, protein powders and so on. However, it is interesting to note 
that "Dietary Supplements" now include many things that prior to late 
1994, might have been considered drugs or "unapproved food additives" 
by the FDA. Look at DHEA and melatonin for example. These very 
popular ' supplements' are synthetically manufactured pro-hormones that 
exert 'drug like' effects on body. 
The first way a supplement might help one to build muscle, lose 
fat, and improve one's health is simply by making up for deficiencies. 
This has basically been what most dieticians, nutritionists, doctors etc 
have viewed supplements as - a means of protecting ones body against 
vitamins and minerals deficiencies and so on. Vitamin supplements have 
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been widely used for decades as a means of preventing serious, even fatal 
diseases, which are caused by nutrient deficiencies. It's widely accepted 
that active individuals, like body builders and other athletes who exercise 
intensely, have great demands for a number of nutrients, which makes it 
even that much more likely we will suffer deficiencies without 
supplementation. And if a person deficient in one or more nutrients, it's 
quite possible that one's body may not be able to build muscle and bum 
fat properly. 
Keeping in mind the importance of supplements associated with 
proper growth and development, it is pertinent to describe various 
readymade supplements available in the market in various combinations: 
CREATINE 
Readymade creatine a concentrated nutritional supplements 
available in the market, a compound that is naturally made in our bodies 
to supply energy to our muscles. Chemically, it is called "methylguanido 
- acetic acid". Creatine is formed from the amino acid arginine, 
methionine ;md glycerine through chemical process. Creatine is 
manufactured in the liver and may also be produced in the Pancreas and 
kidneys. It is transported in the blood and taken up by muscle cells, 
where it is converted in to creatine phosphate (CP), also called "Phospho-
creatin". This reaction involves the enzyme creatine kinase, which helps 
bond creatin to a high-energy phosphate group. 
The most popular form of creatine on the market is creatine 
monohydrate. All of the recently published scientific studies have been 
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conducted with this form. It is virtually tasteless and is an adequately 
soluble compound in water. Creatine monohydrate contains more 
creatine per weight of material than any other form of creatine. It's 
simply a molecule of creatine with a molecule of water attached to it so 
it's more stable. When creatine monohydrate dissolves in water, the 
molecule of water that was attached to it is released, as is the creatine. 
Creatine monohydrate contains about 880 mg of ' free ' creatine in every 
gram. In this form, creatine can be purified and stabilised. 
Typically, the average person metabolises about 2 gm. creatine / 
day, and the body normally synthesises that same amount; thus, one 
generally maintoin a creatin balance. Once creatin is bound to phosphate 
group, is permanently stored in a cell as phospho-creatin until it is used to 
produce chemical energy called adenosine tri- phosphate(ATP). When 
this takes place, creatin can be released spontaneously form creatinine, 
which Ls then removed from the blood via kidneys and excreted in the 
urine. Althougli creatine supplementation can raise blood creatinine, it 
has never been shovm to be toxic or harmful to the kidney. 
WHEY PROTEIN 
It is very necessary to all the power lifters to understand the 
importance of protein supplementation. Weight-trainmg athletes requires 
more protein than sedentary folks. Without protein (which the body 
breaks down in to amino acids), one can't build muscle, no matter what 
kind of diet follow-whether it's low or high in complex carbohydrate or 
fats-and deposit the number of calories one take in, ones diet must be rich 
with protein. 
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Whey protein have superior biological value (which means it 
may 'yields' more usable grams of amino acids than other protein 
supplements), it's also very low in lactose ( that nasty milk sugar that 
upsets many people's stomachs). Whey protein - ion exchanged, micro 
filtered whey protein/peptides - is extremely high quality and very easy 
to use, which is another thing that is terrific about it. 
Whey protein also seems to support the immune system which is 
'taxed' by intense exercise. A scientist named Dr. Bounous and his 
colleagues at Mc Gill University (in Canada) completed a series of 
studies which demonstrated whey protein was superior to egg albumin, 
soy, beef, and fish (to name a few) with regards to enhancement of both 
cellular and hormonal responses. Careful analysis revealed that the 
immuno stimulating action of whey was due to the overall amino acid 
makeup whey contains just the right amino acids in the right 
concentration. Whey protein has also been found to increase levels of 
glutathione (water-soluble antioxidant). 
The harder and more intensely you train, the more important 
dietaiy protein becomes in maximising the muscle building process. For 
serious power lifters, protein intake of 11.5 gms of quality protein per 
pounds of body weight per day is recommended. 
In addition to providing one's muscles with the vitally important 
amino acids it needs to grow, protein also has a nice effect on insulin 
stability and energy levels, especially during a diet. By consuming 
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protein with each meal, there is a greater chance for blood sugar levels to 
fluctuate. This can help one to control ones appetite and provide a 
consistent environment for greater fat loss. If one consume a diet that's 
too high in carbohydrate, level fluctuates all day. 
GLUTAMES[E 
Glutamine is generally not considered on "essential amino acid" 
by nutritionists. It can be synthesised from a number of amino acids, 
notably glutamic acid, valine, and isoleucine. But in times of disease and 
stress (weight training is stress), certain parts of the body demands so 
much Glutamine that the body can't manufacture enough. In these 
instances, Glutamine supplementation could make a world of difference. 
In fact, in European hospitals, this amino acid is treated like a drug - it's 
routinely administered to patients suffering from stress or trauma 
(surgery, bums, disease etc.). Studies have shown this type of Glutamine 
supplementation can prevent anti - catabolic effect. 
Almost everyone is fascinated by top ranking athletes. Explosive 
movement shown in low motion reveals a masculine, so that it seems as 
if it could tear apart, each fibre standing out under the skin. For a second, 
each of us dream of having a body like that, but than one realise that such 
record performances not only demand a specific genetic pre disposition 
but also a daily training programme that is carefully planned down to the 
last detail. 
If one looks at the matter more closely, one discovers that the 
hereditary disposition of top rankmg athletes and that of men and women 
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who play main sports only difFer to a slight extent with regard to physical 
fitness. If however, one looks at the training programme involved than 
visible differences are revealed. Top ranking athletes, not only, as a rule, 
commence training several year's earlier, but also in most cases train 
together with an experienced who is tuned in to their physical 
requirements. The training programme is precisely planned in advance 
and regularly examined to asses whether the desired results have been 
obtained. 
Weight Training is not usually thought as an end in itself, but as a 
means to an end. The primary objective is not to learn to lift as much 
weight as possible but to increase strength and power for application to 
some other sports. Weight training may be either of isometric 
contraction, isotonic, or iso-kinetic contractions. 
There are some noteworthy advantages in training with weights 
than other type of strength training, since weights can be added to the bar 
in small amount it is easy to control the resistance to the working muscle. 
By recording the amount of weight lifted in each day the trainer is able to 
increase gradually and accurately increase the overload of a muscle group 
during a workout and from one workout to the next. 
Many are of opinion that exercising certain part of the body will 
reduce the fat tissue of that particular region. This is erroneous because 
the muscle being used is fed by the blood stream, which in turn draws its 
supply from the entire body. Alternations in the body composition as a 
result of high resistance weight training programme are found to be 
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nearly identical for both men and women. There is an increase in lean 
body weight and a decrease in total body fat with relatively little change 
in total body weight. 
With the advent of new physical fitness test, the physical 
education teachers/coaches are more interested to find out the body 
composition of the athletes. Because it affects the performance and 
changes as the physical activity changes. So it is important to know the 
norms of body composition of individual athletes. 
It is debatable question that whether all supplement available in 
market has effect on anthropometric measurements, body composition, 
and performance. There are many irreputable companies and 'snake - oil 
salesman' that is blatantly ripping consumers off left and right. They use 
false advertising and other scams to make quick buck. Unfortunately, 
trying to figure out what works and what doesn't can be a confusing and 
sometimes frustrating endeavour, as there are so many supplements in the 
market, and which all claiming to 'perform miracles'. 
This is a very pertinent question before all of us to assess the 
effectiveness of these readymade nutritional supplements in comparison 
to nutrients taken through natural dietary process on anthropometric 
measurements, body composition and performance of upcoming athletes. 
Thus, in the present study within the confines of resources available the 
researcher has undertaken the task of comparing the effectiveness of 
nutritional supplement by the name of muscle blaster (readily available in 
market and very popular among power lifters and body builders), with 
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nutrients taken through natural diets on selected anthropometric 
measurements, body composition and performance variables. This all had 
led him to state the problem as: 'Effect Of Nutritional Supplements On 
Anthropometric Measurement, Body Composition and Performance of 
Power Lifters." 
DELIMITATIONS 
The study was delimited to 
1) Thirty male power lifters age ranging between 18-20 years of age 
group. 
2) BODY COMPOSITION: B.C was determined by using Dumin and 
Womersley method. 
3) ANTHROPOMETRIC MEASUREMENTS (Ponderal index, 
Crural iindex. Weight, Upper arm length. Fore arm length, 
Biacromial, Chest Girth, Upper arm Girth, Thigh Girth, Calf 
Girth). 
4) PERFORMLANCE (Bench Press, Full Squat, and Dead lift). 
5) DIET 
(a) Normal Balance Diet. 
(b) Diet with high Fat Protein (HFP). 
(c) Normal Diet plus Readymade Supplement i.e. Creatine 
monohydrate (Muscle Blaster) (KSD). 
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LIMITATIONS 
1) Difference in genetic background might create some minor variation 
on results. 
2) The method for calculating the raw food materials used could not get 
the exact and accurate value of foodstuff because during cooking 
some value of foodstuff gets wasted. 
3) Even though all precautions were taken during the course of study to 
have similar life style of the subjects in relation to their diet, training 
and living habits. Even then slight variations which were unavoidable 
might have some infringement on the study. 
HYPOTHESIS 
Keeping in view the objectives of the study and the review of literature 
available following hypothesises were formed: 
1) It was hypothesised that normal diet plus readymade nutritional 
supplement shall have more significant effects than normal 
balanced diet and high protein and fat diet on Anthropometric 
measurement. Body composition and Performance of Power lifters. 
2) It was further hypothesised that high protein and fat diet shall have 
more significant effect than normal balance diet on 
Anthropometric measurement. Body composition and Performance 
of Power lifters. 
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SIGNIFICANCE OF THE STUDY 
The study shall be of great significant value to body builders and 
power lifters in their search for supplements and appropriate dietary 
procedures for getting better results in lesser times. Thus the study will 
help in: 
1) Highlighting the effect of nutritional supplements among the power 
lifters, weij^t lifters, and body builders. 
2) The study will also helps the power lifters to identify the appropriate 
diet/supplements for optimum performance, effective anthropometric 
measurements and body composition in required direction. 
3) Results will also help the coaches and physical education teachers to 
provide proper guidelines regarding nutritional supplements to power 
lifters, weight lifters and body builders. 
^ V m W O T 
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CHAPTER -11 
REVIEW OF RELATED LITERATURE 
An attempt has been made by research scholar to locate literature 
related to this study. The relevant studies of specific importance are cited 
below. 
Ubanski et.al, (1999), carried out a study on ten physically 
active, untrained, college males age (26.4 ±5 .8 yrs) received creatine 
(CR, 5gm creatine monohydrate +3gms dextrose) and placebo 
(PLA, 7gms dextrose) supplementation four times per day for 5 days in a 
double blind, randomised, balanced, crossover design. Performance was 
assessed during maximal and three repeated sub maximal bouts of 
iso-kinetic knee extension and hand grip exercise. CR supplementation 
increased time to fatigue during each of the three bouts of sub maximal 
knee extension and handgrip exercise when compared to PLA trials. 
These findings suggest that CR supplementation can increase maximal 
strength and time to fatigue during isometric exercise. However the 
implements in maximal isometric strength following CR supplementation 
appears to be restricted to movements performed with large muscle mass. 
Prince and Fishes (1975), studied the effects of three weight 
training programme on strength endurance, girth measurements, and 
body composition. Sevent>'-six female students were randomly divided in 
to four groups. After the treatment period, the three experimental groups 
experienced significant increase in strength and muscle endurance, and 
significant increase in three of the seven girth measures, all skin fold 
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measurements and percentage body fat in comparison to the controlled 
group. 
Sandy etal (1998), carried out a study on the fat metabolism in 
which they compared the disappearance rate of (K2) of an intravenous fat 
emulsion (10% travamulsion, icc/Kg) in thirteen endurance athlete 
(Mean ± SD, age 33 ± 5.6 years) and twelve sedentary men (33 ± 5.6 
years) and examined the relationships between fat clearance serum 
lipoprotein concentrations and postheparin plasma Lipolytic activities 
(75 Icc/Kg). The athletes have lower triglyceride (TG). 
Utter et. ai (1998), measured the influence of diet, exercise or 
both on body composition and cardio respiratory fitness in obese women. 
Ninety-one obese subjects were randomised in to one of the four groups: 
diet (D) (4.19-5.44 MJ or 1200-1300 kcal/day), exercise (E) (five 45 min. 
session at 78.5 ± 0.5% maximum heart rate), exercise and diet (ED) and 
control (C). Maximal aerobic power and body composition was measured 
in all subjects before and after a 12 week diet intervention period. 
Subjects in D and ED lost 7.8 ± 0.7 and 8.1 ± 0.6Kg body mass, with no 
significant change for E relative to C. losses of percent body fat and fat 
mass were significantly greater in D and ED but not in E relative to C. 
The change in VO2 max was greater in ED and E but not D when 
compared to C. Results indicate that moderate aerobic exercise training 
during a 12 week period has no discernible effects on body composition 
but does improve cardio-respiratory fitness in dieting obese women. 
21 
Richard et.al (1997), examined the effects of ingesting 
nutritional supplements designed to promote lean tissue accretion on 
body composition alterations during resistance training. Twenty eight 
resistance trained males blindly supplemented their diets with 
Maltodextrin(M), Gainers fliel 1000 (GF) or Phosphagain (P). No 
significant difference was observed in absolute or relative total body 
water among groups. Energy intake and body weight significantly 
increased in all groups combined throughout the study with no group or 
interaction diflferences observed. Dual energy x-ray absorptiometry-
determined body mass significantly increased in each group through out 
the study with significantly greater gains observed in GF and P groups' 
Lean tissue mass (excluding bones) gain was significantly greater in P 
groups. While fat mass and percent body fat were significantly increased 
in the GF group. Results indicate that total body weight significantly 
increased in each group and that P supplementation resulted in 
significantly greater gains in Lean body mass during resistance training. 
Segarson (1981), conducted a study to determine the effect three 
dietaiy treatments upon energy substrate indicators during a thirty min. 
treadmill run. Highly trained distance runners served as subjects. 
Protocols were a 12 hrs. fast. A high carbohydrate meal and oral 
administration of fructose. After each of the diet, each subject runs on the 
treadmill for 30 mins. at an intensity corresponding 60-98% of their 
maximum aerobic capacity. Blood samples were taken at rest, after a 8 
mins. warm-up and following 11.25 and 30 mins. of the treadmill 
exercise. The blood samples were analysed for concentration of glucose, 
lactate, Insulin aind tri glyceride. Expired air samples were taken at 10 
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mins. and 29 mins. of the treadmill exercise for determining VO2 and 
CO2 producers. Results of data analysis suggests that although glucose 
and lactate varied with duration of time from subject to subjects, there 
were no significance differences in parameters analysed on the results of 
existing in pre-exercise diets. It might be assumed that any of the dietary 
protocols studied would be equally useful. 
Telford et al (1992), studied the effect of vitamins and mineral 
supplementation; Over 7 to 8 month training and competition in 82 
athletes from four sports, basketball, gymnastics, rowing and swimming. 
Matched sub-groups were formed and a double blind design used, with 
subgroups beiing given either the supplementation or a placebo. The only 
significant effect of supplementation was observed in the female 
basketballers, in which the supplementation was associated with 
increased body weight, skin fold sums, and jumping ability. A significant 
increase in the skin fold sum was also demonstrated over the whole group 
as a result of supplementation. 
Wiles (Bt.al. (1991), investigated the effect of pre exercise protein 
ingestion upon the Oxygen consumption (VO2), respiratory exchange 
ratio (R) and perceived exertion (PE) of the athletes during treadmill 
running at the intensities of approximately 60, 80, 90 and 100% of their 
VO2 max. Seventeen female athletes between 17 to 22 years participated 
in the study. Subject completed six assessment session each being 
proceeded by one of the following dietary regimen; a protein ingested 3 
hours before assessment (P3), a protein solution ingested 1 hour before 
(Pi), and the ingestion of water 1-3 hours before assessment (B). The 
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subject's VO2, R and PE were measured at all exercise intensities using 
standardised procedures. The result shows that Pi produced is 
significantly higher values for VO2 (P < 0.05) at all exercise intensities 
and was associated with an increased PE (P< .01). The findings could 
have implications for athletes when considering the consumption of their 
pre-exercise meals, especially if performing in activities, which required 
the participants to exercise close to, or at their VO2 max. 
J.B.Walker (1986), concluded in his study at Crieghton 
University, that Creatine Monohydrate plus carbs (specifically 
Phosphogen) does indeed seems to work better than regular creatine. In 
fact, in a recent study, athletes who used phosphagen gained more lean 
mass, ran faster, jumped higher and gained more strength than athletes 
who used regular creatine plus carbs (phosphagen) boosted their 
anaerobic performance 30% more than athletes who used regular 
creatine. 
Paul Greenhaif (1997), conducted a study on a group of men 
and women, 32-70 years of age, and found that creatine loading at 20 
gms per day for five days, followed by a 10-gm/day maintenance doze 
for 51 days, produced no adverse effects. However, this regimen did 
produce some very important benefits other than performance 
enhancement. There was a 22% decrease in very low density lipoprotein 
in VLDL cholesterol and a 23% decrease in blood triglycerides. The veiy 
low density Lipoprotein (VLDL) cholesterol and triglycerides are 
complementary^ risk factor in heart disease and adults onset diabetes. The 
men in the study also found a decrease in the concentration of blood 
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sugar after an overnight fast suggesting that creatine may improve insuhn 
action. Earher studies point to creatine reducing blood sugar in diabetic 
patients. 
Mitchell etal (1997), observed the effects of high Vs low pre-
exercise carbohydrate (CHO) diet on performance during multiple sets of 
resistance exercise. Eleven resistance trained males performed cycle 
ergometry to deplete quadriceps muscle glycogen stores, followed by a 
48 hour of a high (HICHO) or a low (LOCHO) CHO diet. Subject then 
performed five sets of each of squats, leg press and extensions 
(resistance = 15 RM) to failure. Blood Sample was taken before and 
during exercise for determination of glucose and lactate (LA). No 
difference in performance (repetition x weight lifted) were observed 
(HICHO = 15975 ± 1381 and LOCHO = 15723 ± 1231 Kg.). Blood 
glucose was significantly higher after exercise for HICHO compared to 
LOCHO (HICHO = 4.8 ±0.2 Vs LOCHO = 3.9 ± 0.2 MM. L 
No difference in lactic acid accumulation were observed .The data 
indicated that pre-exercise CHO status did not effects resistance exercise 
performance. Further, the difference in blood glucose and similarity in 
LA responses suggest that glycolysis was maintained in the LOCHO 
condition, and there may have been increased reliance on blood glucose 
when pre-exercise CHO status was low. 
Aletssio etal. (1997), in their study supplemented vitamin 
(ascorbic acid) (Igm/day) for one day and two weeks on the same 
subjects. Plasma thibarbituric acid reacting substance (TBARS) and 
Oxygen redical absorbance capacity (ORAC) before and after 30 min. 
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sub-maximal exercise were measured. Different vitamin C 
supplementation did not affect resting TBARS or ORAC. Following 
30min. exercise, values for TBARS were 12.6 and 33 % above rest with 
one day and two weak of C supplementation, respectively compared to 
46% higher with placebo, nor when subjects were given vitamin C 
supplements for 1 day or two week (4.9% and 5.73% respectively). 
TBARS: ORAC, a ratio representing oxidative stress, increased 
32 % (P<0.05) with placebo compared to 5.8 and 25.8% with vitamin C 
supplement for 1 day or two weeks respectively. It was concluded that 
exercise mduced oxidative stress was highest when subjects did not 
supplement with vitamin C compared to either 1 day or two weeks of 
vitamin C supplementation. 
Frentsos and Berer (1997), evaluated dietary habits in 6 elite 
triathletes (4 male and 2 female). Analysis of seven days diet record 
showed mean daily energy and carbohydrate intake to be insufficient to 
support estimated requirements. Mean intakes of vitamins and most 
mineral exceeded the Recommended Dietary Allowances (RDA) except 
zinc and chromium, which did not meet 66% of recommended amounts 
individualised nutrition intervention using the diabetic food exchange 
system to support performance during training and competition was 
provided. To improve dietary intake, subjects consumed fortified 
nutrition supplements (Reliv,Inc.) before and after daily training. Follow 
up 7 days diet records showed that average energy intake and percentage 
of energy from carbohydrate increased, as did intakes of zinc and 
chromium. Triathetes performance in a short course triathlon was 
improved compared to a similar competition completed prior to nutrition 
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intervention. Following the interventions, triathletes were able to meet 
recommended daily energy, macronutrient and micro nutrient intakes and 
improved endurance performance. 
Burke DG et al. (1999), conducted a study to see the effect of 
continuos low dose creatine supplementation on force, power, and total 
work. They concluded that dietary supplementation (SUP) has become a 
significant part of athletic training. Studies indicate that creatine (Cr) can 
enhance short-duration, high intensity activities. This study examined the 
effect of 21 (days of low dose Cr. SUP (approximately 7.7 g/day) and 
resistance training on force output, power output, duration of mean peak 
power output, and total work performed until fatigue. A double - blind 
protocol was used, when an individual, who was not part of any other 
aspect of the study, randomly assigned subjects to creatine and placebo 
groups. Forty-one male university athletes were randomly assigned to 
either Cr (n =20) or placebo (n =21) SUP. On the first and last day of the 
study, subjects were required to perform concentric bench press 
movements until exhaustion on an iso-kinetic dynamometer. The 
dynamometer was hard - wired to a personnel computer, which provided 
force, velocity, and duration measures. Force and power output until 
fatigue, were used to determine total work, force-time, and power-time 
relationships. .YNOVA results revealed that the Cr subjects performed 
more total work until fatigue significantly greater improvements in peak 
force and peak: power and maintained elevated mean peak power for a 
longer period of time. These results indicate that Cr. SUP can 
significantly improve factors associated with short-duration, high 
intensity activity. 
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Francaux M, Poortmans JR (1997), tested the effect of creatine 
supplement on the size of the extra- and intracellular compartments and 
on the increase of iso-kinetic force during a strength training-programme. 
Twenty-five healthy male subjects (age 22.0+/-2.9 years) participated in 
this experiment. Seven subjects formed the control group. They did not 
complete any training and did not have any dietaiy supplement. The 
eighteen other subjects were randomly divided into a creatine- (n = 8) 
and placebo - group (n = 10). They were submitted to a controlled 
strength - training programme for 42 days followed by detraining period 
of 21 days. Creatine and placebo were given over a period of 9 weeks. 
The size of the body water compartments was assessed by bio-impedance 
spectroscopy and the iso-kinetic force was determined during a single 
squat by means of an iso-kinetic dynamometer. These measurements 
were completed beforehand, at the end of the training period, and after 
the determining period. Both placebo and creatine group increased the 
iso-kinetic force by about 6% after the training period, showing that 
creatine ingestion does not induce a higher increase of the force measured 
during a single movement. No change in the body mass was observed in 
the control and placebo groups during the entire experiment period while 
the body mass of the creatine — group was increased by 2 kg (P<0.001). 
This change can be attributed partially to an increase (P = 0.039) in the 
body water content (+1.11), and more specifically, to an increase 
(P<0.001) in the volume the inter - cellular compartment (+0.61). 
Nevertheless, the relative volumes of the body water compartments 
remained constant and therefore the gain in the body mass cannot be 
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attributed to water retention, but probably to dry matter growth 
accompanied with a normal water volume. 
Murray J. et. al. (2001), conducted a study to assess the effect of 
creatine (Cr.) supplementation combined with resistance training on 
muscular performance and body composition in older men. Thirty men 
were randomised to receive creatine supplementation (CRE, N = 16, 
age = 70.4 ± 1.6 yr.) or placebo (PLA, N = 14, age = 71.1 ± 1.8 yr.), 
using double blind procedure. Cr. supplementation consisted of 0.3- g Cr. 
kg body weight for the first 5 d (loading phase) and 0.07- g Cr. kg 
body weight thereafter. Both groups participated in resistance training 
(36 sessions, 3 times per week, 3 sets of 10 repetitions, 12 exercises). 
Muscular sti'ength was assessed by repetition maximum (1-RM) for leg 
press (LP), knee extension (KE), and bench press (BP). Muscular 
endurance was assessed by the maximum number of repetitions over 3 
sets (separated by 1 - min rest intervals) at an intensity corresponding to 
70 % baseline 1 - RM for BP and 80 % baseline 1 - RM for the KE and 
LP. Average power (AP) was assessed using a Biodex iso-kinetic knee 
extension / flexion exercise (3 sets of 10 repetitions at 60° s separated 
by 1 - min rest). Lean tissue (LTM) and fat mass were assessed using 
dual energy x-ray absorptiometry. Results: Compared with PLA, the 
CRE group had significantly greater increases in LTM (CRE, + 3.3 kg ; 
PLA, + 1.3 kg), LP 1- RM (CRE, + 50.1 kg; PLA + 31.3 kg), KE 1- RM 
(CRE, +14.9 kg; PLA, + 10.7 kg), LP endurance (CRE, +47 reps; 
PLA, +32 reps), KE endurance (CRE, +21 reps; PLA +14 reps), and 
AP (CRE, + 26.7 W; PLA, +18 W). Changes in fat mass, fat percentage, 
BP 1-RM, and BP endurance were similar between groups. 
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Conclusion: Creatine supplementation, when combined with resistance 
training, increases lean tissue mass and improves leg strength, endurance, 
and average power in men of mean age 70 yr. 
Tarnopolsky, MA et.al.(2001), tested the hypothesis that a post-exercise 
protein- carbohydrate supplement would result in similar increases in 
FFM, muscle fibre area, and strength as compared with creatine 
monohydrate (CM), during a supervised 2-month resistance exercise 
training proj^'am in untrained men. Young healthy male subjects were 
randomised to receive either CM or glucose (N = 11; CM 10 g+ glucose 
75 g [CR-CHO]) or protein and glucose (N = 8; casein 10 g+ glucose 75 
g [PRO+CHO]), using double-blinded allocation. Participants performed 
8 wk of whole body split - routine straight set weight training, 1 h .d , 
6 d .wk Measurements, pre - and post training were made of fat - free 
mass (FFM; DEXA), total body mass, muscle fibre area, iso-kinetic knee 
extension strength (45 and 240® . s'^  ), and 1 repetition maximal (1 RM) 
strength for 16 weight training exercises. They concluded that post 
exercise supplementation with PRO-CHO resulted in similar increases in 
strength after a resistance exercise training program as compared with 
CR-CHO. However, the greater gains in total mass for the CR-CHO 
group may have implications for sport-specific performance. 
Kreider et al. (1998), reported that 28 days of creatine 
supplementation (16g per day) resulted in a 1.1 kg greater gain in lean 
body mass in college football players undergoing off - season resistance / 
agility training. 
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Vandenberghe et al. (1997), reported that untrained females 
ingesting creatine (20 g per day for 4 days followed by 5 g per day for 66 
days) during resistance training observed significantly greater gains in 
lean body mass (1.0 kg) than subjects ingesting a placebo during training. 
The gains in lean body mass were maintained while ingestmg creatine (5 
g per day) during a 10 - week period of detraining and in the four weeks 
after supplementation stopped. 
Casey et al.(1996), investigated the ergogenic effects of short term 
creatine loading, and reported that work performed during sets of 
multiple repetition strength tests may be enhanced by creatine 
supplementation, typically by 5 - 15 %. In addition, one - repetition 
maximum strength and vertical-jump performance may also be increased 
with creatine supplementation, typically by 5 - 10 %. The improvement 
in exercise performance has been correlated with the degree in which 
creatine is stored in the muscle following creatine supplementation, 
particularly in Type II muscle fibres. 
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CHAPTER-III 
PROCEDURE 
In this chapter the selection of the subjects, selection of variables, 
experimental design, criterion measures, procedure of preparation of 
dietary regimens and weight training schedule and their administration, 
tools and techniques employed for collecting relevant data and statistical 
technique for its analysis are described. 
Selection of Subjects 
Thirty male power lifters between the age group of 18-20 years of 
Talwakars health Spa, Mumbai, (one of the leading chain of health 
clubs), were selected as subjects for the purpose of the study. All the 
subjects were regular and had same training schedule. 
Experimental Design 
Random group design was adopted for the study. The subjects 
were randomly divided in to three equal groups. The two e?q)erimental 
treatments were also assigned at random to two groups and the third 
group served as a control group. The experimental groups participated in 
the two different dietary regimentation. Group 'A' had Normal diet plus 
readymade supplement diet (NSD) and group 'B' had High fat protein 
diet (HFP) and group ' C i.e. control group was confined to normal diet 
(no alteration has been made in diet), all the three groups had to undergo 
same training schedule. Measurements for Ponderal index. Crural index. 
Weight, Forearm length. Upper arm length, Biacromial, Chest girth. 
Upper arm girth. Thigh girth. Calf girth, skin fold measurements of 
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biceps, triceps, subscapular and supraiiliac and performance (Bench 
press, Squat, Dead lift), were taken before and after the administration of 
the experimental regimen for twelve weeks. 
Reliability of data 
Establishing the instrument reliability and tester's competency 
ensured the reliability of data. 
Instrument's Reliability 
The steel taipes, weighing machine, stediometer and skin fold calliper 
supplied by leading firms. Their reliability was ensured by the 
manufacturers and their calibration was accepted for the purpose of this 
study. 
Tester's Competency 
To insure that the investigator was well versed with the technique 
of conducting the tests/ taking measurements, the investigator had a 
number of pr actice sessions in the testing procedure, under the guidance 
of an expert. 
The test re-test process established tester's competency where by 
consistency of results was obtained by product moment correlation. The 
data collected from random selection of ten subjects in test were 
computed for selected variables and obtained correlation have been 
shown below in Table no. I. 
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Table no. I 
TESTER'S COMPETENCY IN SELECTED ANTHROPOMETRIC, BODY 
COMPOSITION AND PERFORMANCE VARIABLES 
VARIABLES COEFFICIENT OF 
CORRELATION 
Height .98 
Weight .96 
Anthropometric measurements 
(upper arm, fore arm, fore leg, 
thigh, Biacromial) 
.89 
Girths (thigh, chest, cali^ upper 
arm, fore arm) 
.85 
Skin fold thickness (biceps, 
triceps, subscapular and 
suprailliac) 
.89 
Performance (bench press, squat, 
dead lift) 
.99 
Since very high correlation from 0.85 to 0.99 was obtained for the 
variables, the competency of tester to administer the test was accepted. 
Criterion Measures 
As par the objectives of our study following criterion measures were 
set and derived in the manner discussed below: 
Anthropometric Measurement 
1. Ponderal Index (ratio obtained by dividing height in cms. with 
cube root of Weight in kgs.). 
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2. Crural Index (ratio obtained by dividing foreleg length with thigh 
length). 
3. Thigh Girth, Calf Girth, Upper Arm Girth, Chest girth and Arm 
length, leg length, and Biacromial obtained in inches using flexible 
steel tape. 
Body Composition 
1. Total body weight was recorded in kg. by using standard weighing 
machine. 
2. Body composition is calculated in terms of lean body mass by 
using 
Dumin and Womersley (1974) method of finding Body Density 
(for 17-19 yrs male), i.e. 
Body Density (Kg/m^) = {[( 1.1620 - 0.063 log (biceps triceps 
subscapulai+suprailliac skinfolds)]} and fat percentage was 
calculated by using Brozek et, al; (1963) or Siri (1956) 
respectively 
% Body Fat = ( 4.57 4.142) x 100 
Body Density 
3) Lean Body mass = Total weight - % body fat 
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The data in the form of various criterion measures described above 
was collected in the following manner: 
STANDING HEIGHT: 
ITie standing height was taken with the subject standing erect 
without shoes against a wall with marked scale. The subject was 
instructed to keep the heels together, touching the wall. A stiff hard 
board was. held vertically on the vertex of the head slightly pressing 
and touching the scale marked on the wall at right angle. The subject 
was asked to step out by lowering the head and reading indicated by 
the hard board. Lower end was read on the scale. 
WEIGHT: 
The weight of the subject was taken on a weighing machine. 
The subject-wearing clothes of known weight stand on the weighing 
machine and weight was recorded in kgs. 
PONDERAL INDEX: 
It is obtained by dividing standing height in cms. with cube 
root of weij^t in kgs. 
Standing Height 
weights 
CRURAL INDEX: 
Crural Index was calculated by using the formula: 
CRURAL INDEX = Foreleg Length 
Thigh Length 
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FORELEG LENGTH: 
Foreleg length of the subject was measured with flexible 
steel tape. Measurement was taken from lateral epicondyle to bottom of 
the foot. 
THIGH LENGTH: 
Tliigh length of the subject was measured with a flexible steel 
tape vertically from lateral chondyle to greater trochanter. 
ARMLENGTH: 
The arm length was measured with a flexible steel tape. The 
measurement was taken from the top centre of the acromial process of 
scapula to the tip of the middle finger. 
LEG LENGTH: 
The leg length of the subject was measured with flexible steel 
tape from greater trochanter to bottom of the foot. 
THIGH GIR TH: 
Tliigh girth was measured by a steel tape, placed around the 
thigh horizontally with its top edge just under the fold of the buttocks. 
The subject was stand with body weight equally distributed on both the 
feet. 
CALF GIRTH: 
The subject stand on a table with his feet six (6) to nine (9) 
inches apart and his weight equally distributed on both the lower limbs. 
The tape was passed around the leg near the top of the calf muscle and 
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was lowered until the greatest girth was located at right angle to the long 
axis of the leg. 
UPPER ARM GIRTH: 
The arms of the subjects were horizontal, the forearm supinated 
and the elbow fully flexed. The subject was instructed to clench his fist 
and control his biceps as stronger as possible. The tape was pass around 
the arm approximately mid way between the acromial and the elbow, at 
the right angles to the long axis of the arm. 
BODY COMPOSITION: 
Skin fold calliper was used to assess the body fat. The 
instrument consists of accurately calibrated dial, which indicates in 
millimetre the thickness of the skin fold when the jaws are open and 
holding the skin fold. 
The right side of the body was used to determine the percentage 
of fat. The thickness of the skin along with subcutaneous fat was grasped 
between the jaws of calliper with the help of thumb and index fmger and 
the measurement was taken to the nearest millimetre from four different 
body sites in the following manner: 
BICEPS: 
The subject stand with the arm hanging by the side in a relax 
position. A double layer of skin and subcutaneous tissue was grasped 
with the thumb and fore fmger of the right hand over the biceps, half way 
between the acromial and the elbow, where the skin fold run parallel to 
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the long axis of the arm. The jaws of skin fold calliper were placed on the 
grasped skin and the thickness in mms. was recorded from the indicator. 
TRICEPS: 
The subject was asked to stand in anatomical position with the anns 
freely hanging. A double layer of skin and subcutaneous tissue was 
grasped with index finger and thumb of the right hand over the friceps, 
mid way between the acromial process of the shoulder and olecranon 
process of the ulna, where the skin fold running parallel to the long axis 
of arm. The jaws of skin fold calliper were placed on the grasped skin 
and the thiclaiess in mms. was recorded. 
SUB-SCAPULAR: 
The subject was asked to stand in anatomical position. A site 
parallel to the inferior angle of scapula was chosen .The fold in this 
position made a diagonal line, upper and towards the medial side and the 
lower end towards the lateral side .The thickness of the fold was 
measured. 
SUPRA-^ILLIAC: 
The subject was asked to stand in anatomical position .A site on 
the abdomen above the iliac crest at the level of the umbiliens was 
selected. The thickness of the skin in its normal flow was measured. 
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PREPRA TION OF DIETAR Y REGIMEN 
The researcher had prepared the dietary regimens after carefully 
studying the food habits of the subjects. 
Food items were fixed after conducting a pilot study with ten 
subjects, who were selected at random from the subjects. They were 
asked to m^iintain the eating pattern chart for fifteen days mentioning 
description of all food products consumed daily (Quantitative and 
Qualitative details on use of oil, sugar, salt, vegetables, floor, milk 
products etc.), their food habits^specific likes and dislikes, hunger peak 
hours, water consumption etc. After analysing the fiill data, the diets were 
fixed by the investigator with the help of dieticians keeping in view the 
objectives of the study. 
The details of dietary regimentation programme for each group is 
shown in table no ii and table no yk. 
TABLE II 
NUTRITIVE VALUE OF NORMAL BALANCE DIET 
SNO. NAME OF FOOD 
STUFF 
WEIGHT 
GMS 
PROTEIN 
GMS 
FAT 
GMS 
CARBOHYDRATE 
GMS 
ENERGY 
KCAL 
1 RICE 1 BOWL 2.9 0.1 30.2 138 
2 DAL 200 7 2.3 14 105 
3 CHAPATI 180 9.6 0.8 . 64 320 
4 BREAD 180 9.2 2 60 300 
5 CORN FLAKE 150 12.6 0.6 126 570 
6 MILK 500 20 35.75 26 515 
7 CURD 200 8 14 6.3 183.2 
8 CHEESE 28 5.5 0.1 0.6 27 
9 MEAT 200 59.2 14.6 378 
10 GREEN VEG. 140 5.3 0.4 12.7 75.6 
11 CUCOMBER 50 0.4 1.4 6 
12 ORANGE 150 1.4 0.3 16.8 75.5 
13 BANANA 300 3.6 0.6 69 275.8 
14 FRUIT JUICE 100 1.6 1 21 99.4 
15 OIL 28 28 252 
16 SUGAR 10 10 40 
TOTAL 2516 146.3 100.55 458 3360.5 
IN THIS DIET: 
TOTAL ENERGY PROVIDED BY 60% OF CARBOHYDRATE IS 2016.3 KCAL 
TOTAL ENERGY PROVIDED BY 13% OF.PROTEIN IS 436.86 KCAL 
TOTAL ENERGY PROVIDED BY 27% OF FAT IS 907.33 KCAL 
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Table No.III 
NORMAL DIET PLUS READYMADE SUPPLEMENT 
7.00am to 8.00am 
On rising 
One glass milk 
9.00am to 10.00am 
Breakfast 
One big bowl cornflakes /Wheat 
flakes/Rice flakes +milk 
Or 
Poha (with sprouts)/two eggs white 
(boiled or pouched), sandwich 
Or 
2 to 4 idlis + sambar or 2 cheese dosas or 
2 potato cheese parathas+ curd 
Plus 1 glass milk + 2 tablespoon Muscle 
Blaster 
12.00 to 1.00 pm 
Lunch 
Rice 1 bowl, Roti 2 to 4 (dry), dal (1 bowl 
minimum), Vegetable (1 bowl 
minimum)/Non veg (preferably not red 
meat) not fried or with coconut. 
Salads or fhiits. 
4.00 pm 
Snacks 
1 glass milk shake + 1 cheese sandwich. 
During work outs Gulucon C, D, Electrol, or fresh fruit 
juice. 
After work outs 2 bananas + 1 glass milk +2 tablespoon 
Muscle Blaster powder. 
Dinner Same as lunch 
TABLE IV 
NUTRITIVE VALUE OF NORMAL BALANCE DIET PLUS READYMADE 
SUPPLEMENT 
SNO. NAME OF FOOD 
STUFF 
WEIGHT 
GMS 
PROTEIN 
GMS 
FAT 
GMS 
CARBOHYDRATE 
GMS 
ENERGY 
KCAL 
1 RICE 1 BOWL 2.9 0.1 30.2 138 
2 DAL 200 7 2.3 14 105 
3 CHAPATI 180 9.6 0.8 64 320 
4 BREAD 180 9.2 2 60 300 
5 CORN FL^KE 150 12.6 0.6 126 570 
6 MILK 500 20 35.75 26 515 
7 CURD 200 8 14 6.3 183.2 
8 CHEESE 28 5.5 0.1 0.6 27 
9 MEAT 200 59.2 14.6 378 
10 GREEN VEG. 140 5.3 0.4 12.7 75.6 
11 CUCOMBER 50 0.4 1.4 6 
12 ORANGE 150 1.4 0.3 16.8 75.5 
13 BANANA 300 3.6 0.6 69 275.8 
14 FRUIT JUICE 200 1.6 1 21 99.4 
15 OIL 28 28 252 
16 SUGAR 10 10 40 
17 MUSCLE BLASTER 25 24 34 140 
TOTAL 2541 170.3 100.55 492 3550.5 
IN THIS DIET: 
TOTAL ENERGY PROVIDED BY 60% OF CARBOHYDRATE IS 2100.3 KCAL 
TOTAL ENERGY PROVIDED BY 13% OF PROTEIN IS 455,06KCAL 
TOTAL ENERGY PROVIDED BY 27% OF FAT IS 945.13 KCAL 
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Table No. V 
HIGH PROTEIN AND FAT DIET 
7.00 am 
On Rising 
1 glass milk shake (banana, chickoo, 
mango, anjeer) 
9.00 am to 10 am 
Breakfast 
1 big bowl 
Comflakes/wheatflakes/riceflakes + milk 
Or 
Upma (with sprouts) or vegetable 
sandwich (with cheese or butter) or 2 
potato cheese uttapam (with sprouts) 
12.00 to 1.00pm 
Lunch 
Rice 1 bowl, Rotis 4 no. (butter or ghee), 
Dal 1 bowl (minimum), vegetable (1 bowl 
minimum)/ non-veg, salads or fruits. 
4.00 m 
Snacks 
1 glass milk shake + 1 cheese sandwich. 
During workouts Gulucon C or D or Electrol or Fresh fruit 
juice. 
After work outs 2 Bananas + 1 glass milk 
Dinner 
8.00 to 9.00pm 
Same as lunch 
TABLE VI 
NUTRITIVE VALUE OF DIET RICH IN FATS AND PROTEIN 
SNO. NAME OF FOOD WEIGHT PROTEIN FAT CARBOHYDRATE ENERGY 
STUFF GMS GMS GMS GMS KCAL 
1 RICE 1 BOWL 2.9 0.1 30.2 138 
2 DAL 200 17 2.3 14 105 
3 CHAPATI 180 9.6 0.8 64 320 
4 PARATHA 2 NO. 9.6 20.8 72 516 
5 BREAD 90 4.6 1 30 150 
6 MILK 500 20 35.75 26 515 
7 BEANS 100 3.5 1.15 7 52.5 
8 CHICKEN 200 59.2 14.6 378 
9 EGG BOILED 96 12.2 11 0.6 1.54 
10 MUSHROOM 70 1.7 7.4 2.8 78 
11 GROUNDNUTS 30 8 14 6.6 172 
12 ORANGE JUICE 100 0.8 0.5 10.5 49.7 
13 CHEESE 28 7 9 0.6 11 
14 BU11ER 10 8 72 
15 OIL 50 49 441 
16 GHEE 50 40 450 
17 SUGAR 10 10 40 
TOTAL 1714 156.1 215.5 274 3489.74 
IN THIS DIET: 
TOTAL ENERGY PROVIDED BY 45% OF CARBOHYDRATE IS 1570.38 KCAL 
TOTAL ENERGY PROVIDED BY 20% OF PROTEIN IS 697.95 KCAL 
TOTAL ENERGY PROVIDED BY 35% OF FAT IS 1221.41 KCAL. 
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ADMINISTRATION OF DIETARY REGIMEN 
The three dietary regimens prepared by the researcher were 
administered to three groups. The investigator with the help of research 
assistants personally supervised the administration of dietar regimens.The 
nutritive value of each foodstuff in calories was found out from 
Dr. Sashikant Goswami's (1996), table of nutritive value of Indian 
foodstuff. All precautions were taken to prevent the subjects from taking 
food products, not included in the specified regimens of diet. 
PREPERATION OF WEIGHT TRAINING PROGRAMME 
The researcher had prepared the specific weight-training 
schedule after taking in to account the principles of optimum load and 
recovery. The type, frequency and intensity of exercises were similar for 
all the groups. The major muscle groups of the body were divided in to 
three parts and each part was exercised atleast twice a week. Sunday was 
rest day. 
EXERCISE TO BE DONE ON THE RESPECTED WEEKDA YS FOR 
SPECIFIC MUSCLE GROUPS 
The exercises for specific muscle groups on different weekdays are given 
below: 
MONDAY (CHEST AND UPPER BACK) 
CHEST 
- Flat Bench Press (Pectoralis Major) 
- Inclined Bench Press (Upper part of greater pectorals i.e. Pectoralis 
major) 
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- Decline Bench press (Lower part of Pectoralis major) 
- Flat Bench Dumbbell Flies (Pectoralis Major) 
UPPER BACK 
- Flat pullover (Lattissimus Dorci). 
- Dumbbell bent over laterals (Deltoideus, Greater Rhomboids and 
middle part of Trapezius) 
- Lateral machine pull downs behind the neck (Lattissimus Dorci) 
- One arm dumbbell bent (Lattissimus Dorci, Trapezius and 
Rhomboids) 
TUESDA Y (LOWER BODY) 
- Full squat (Gluteus Maximus, Soleus, Quadriceps) 
- Leg press (Gluteus Maximus, Quadriceps Femories, Soleus, Rectos 
Abdominis, Transverses Abdominis) 
- Standing calf toe raising (Gastrocnemius) 
- Seated calf (Soleus) 
- Lying leg curl (Hamstring) 
- Deadlift (Quadriceps) 
WEDNESDA Y (SHOULDER AND ARMS) 
SHOULDER 
- Front Shoulder press (Anterior Deltoid) 
- Back Shoulder press (Posterior Deltoid) 
- Dumbbell Flies (Medial Deltoid) 
- Dumbbell side laterals (Deltoid) 
- Upright rows (Trapezius, Deltoids and Greater Rhomboids) 
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ARMS 
UPPER ARMS 
- Biceps curls with bar and with dumbbell (Biceps Brachii, Brachialis) 
- Pulley push down (Triceps Brachii) 
- Seated Dumbbell overhead press (Deltoideus, Triceps Brachii) 
LOWER ARMS 
- Barbell wrist curls, palm facing down (Extensors Carpi ulnaries et 
radialis) 
- Barbell wrist curls, palm facing up (Flexors Carpi ulnaries et radialis) 
Thursday (Chest and Upper back) 
Friday (Lower back) 
Saturday (Shoulder and Arms) 
Sunday REST 
INTENSITY SCHEDULE FOR TWELVE WEEKS 
Resistance m the form of weight to be lifted in each set is fixed 
as per the individual's capacity to complete the prescribed exercise 
repetitions of that set. In this way uniformity in the intensity of the 
training programme for all the subjects is achieved. This balance between 
resistance and repetition is also helpflil in exhausting the total number of 
muscle fibres of the concerned muscle or groups of the muscles. 
INTENSITY SCHEDULE OF FIRST 3 WEEKS (It will have five sets of each 
exercise). 
In the first set the weight to be lifted, is as per the individuals' capacity to 
complete 15-16 repetitions. 
Rest for 1-2 mins. 
In the second set the weight is increased as per the individuals' capacity 
to complete 1 0 - 1 2 repetitions 
Rest for 1-2 mins. 
In the third set the weight is further increased as per the individuals' 
capacity to complete 7 - 8 repetitions 
Rest for 1-2 mins. 
In the fourth set the weight is further increased as per the individuals' 
capacity to complete 5 - 6 repetitions 
Rest for 1-2 mins. 
In the fifth set the weight is fiirther increased as per the individuals' 
capacity to complete 3 - 4 repetitions 
Rest for 1-2 mins. 
INTENSITY SCHEDULE OF WEIGHT TRAINING FOR NEXT 9 WEEKS 
It includes ten sets of each exercise, first five sets will be same as it 
was in the schedule offirst 3 weeks and in the next five sets, the intensity 
in the form of weight to be lifted decreases and no. of repetitions of 
exercise increases. 
In sixth set the maximum weight is fixed as per the individuals' capacity 
to complete 3 - 4 repetitions 
Rest for 1-2 mins. 
In seventh set the weight is decreased as per the individuals' capacity to 
complete 5 - 6 repetitions 
Rest for 1-2 mins. 
In eighth set tlie weight is further decreased as per the individuals' 
capacity to complete 7 - 8 repetitions 
Rest for 1-2 mins. 
In ninth set the weight is fixed as per the individuals' capacity to 
complete 10-12 repetitions 
Rest for 1-2 mins. 
In tenth set the weight is fixed as per the individuals' capacity to 
complete 
15-16 repetitions 
Rest for 1-2 mins. 
ADMINISTRATION OF WEIGHT- TRAINING PROGRAMME 
The weigh-traijiing programme was administered in the morning on all 
weekdays except Sunday from December to February. A constant vigil 
on the health and fitness level of the subjects was kept, all precautions 
were taken to keep the subjects working on specific guidelines of the 
weight training programme. 
STATISTICAL ANALYSES 
In order to find out the differential effects of the two 
experimental treatments, analysis of variance and covariance (F test) 
were applied for the three groups with respect to the mean gains in each 
chosen variable. The Post hoc LSD test was applied in cases where 
F-ratios were significant, to find out which of the paired mean differences 
were most significant. 
(DATA AM> 
(R^VLTS OT 
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CHAPTER IV 
ANALYSIS OF DATA AND RESULTS OF THE STUDY 
ANALYSIS OF DATA 
In this chapter the statistical analyses of the data obtained in 
the form of Ponderal index. Crural index, Weight, Upper arm length. 
Fore arm length, Biacromial, Chest girth. Upper arm girth. Thigh girth. 
Calf girth, Body composition (lean body mass) and performance (Bench 
Press, Squat and Dead Lift), of the three groups are presented. 
Analysis of variance and covariance were used to test the 
significance of the difference between the means of three groups. In 
case, 'F' ratio is found to be significant the Post hoc LSD test was 
applied to find out which of the adjusted mean differences were most 
significant. 
The subjects belonging to experimental and control group 
were selected at random and the three groups were not equated with 
reference to the factors examined. Hence, the difference between the 
initial means of the groups at pre tests had to be taken in to account 
during the analyses of post test differences between the means. This was 
achieved by the application of analyses of covariance, where the fmal 
means of the groups were adjusted for the differences in the initial 
means and these adjusted means were tested for significance. 
The level of significance to assess the mean difference 'F' 
ratio's obtained by analyses of covariance was set at .05 level of 
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confidence which was recognised appropriate, as the research processes 
adopted did not involve highly sophisticated equipment demanding the 
application of more stringent level of significance. In using the analyses 
of variance and covariance, 'F' ratio of 3.25 was needed for significance 
at .05 level of confidence with 27 degree of freedom. 
FINDINGS 
For each of the chosen variables the results pertaining to 
significant difference, if any, between pre and post test means of the 
three groups, are given and analysed in subsequent tables and graphs: 
PONDERAL INDEX 
It is the ratio between the height and cube root of the weight and 
is measured in cms/kg. 
Table No. VH 
ANALYSIS OF VARIANCE AND COVARIANCE OF THREE GROUPS 
(PONDERAL INDEX) 
GROUP READYMADE HIGH FAT CONTROL SUM Df MEAN F-Ratio 
SUPPLEMENT PROTEIN GROUP OF SUM OF 
GROm' GROUP SQUARES SQUARE 
PRE TEST 42.56 42.29 42.50 B: 0. 40 2 0.20 1.17 
MEAN W: 4.77 27 0.176 
POST TEST 42.17 42.01 42.34 B: 0. 57 2 0.285 1.52 
MEAN W: 5.06 27 0.187 
ADJUSTED 42.25 42.37 41.88 B:1.27 2 0.63 7.72* 
POST TEST W:2.12 26 0.081 
MEAN 
*Significant at .05 level, N=30, B: Between group variance, W: Within group variance 
F ratio needed for significance at .05 level of confidence: 3.25. 
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Analysis of data in table vii shows the pre test means for 
normal diet plus readymade supplement diet group (NSD), high 
fat protein diet and control group were 42.56, 42.29 and 42.50 
respectively and resultant F ratio as 1.17, which is not significant 
at .05 level of confidence indicating that the initial test mean 
differences among the groups are not significant. 
The post test means of 42.17 for normal diet plus 
readymade supplement group (NSD), 42.01 for high fat protein 
diet group (HFP) and 42.34 for control group yielded F-ratio of 
1.52 which is also not significant at .05 level indicating that post 
test mean differences are insignificant among groups. 
The adjusted post test fmal means of 42.25 for normal diet 
plus readymade supplemented group (NSD), 42.37 for high fat 
protein group (HFP) and 41.88 for control group yields F-ratio of 
7.72, indicating the differences to be significant at .05 level of 
significance. 
Since F- ratio for final adjusted means is found to be 
significant, the Post hoc LSD test is applied to find out which of 
the mean differences are most significant. The paired adjusted 
means with differences are shown in the table viii: 
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Table No. V m 
PAIRED ADJUSTED FINAL MEANS AND DIFFERENCE 
BETWEEN MEANS OF THREE GROUPS 
(PONDERAL INDEX) 
NORMAL DIET 
PLUS 
READYMADE 
SUPPLEMENT 
HIGH FAT 
PROTEIN DIET 
CONTROL 
GROUP 
DIFFERENCE 
BETWEEN 
MEANS 
42.25 42.37 0.12 
42.37 41.88 0.49* 
42.25 41.88 0.37* 
* Significance at .05 level, 
* Significant value at .05 level of confidence with 26 degree of freedom is 0.25 
It is evident from above table that mean difference of NSD and 
HFP diets is significant at .05 level of confidence when compared to 
control group. Mean difference of NSD diet is not significant at .05 level 
in comparison to HFP diet, which leads us to conclude that both the 
selected diets have significant effect in decreasing Ponderal Index of 
power lifters. However, HFP diet is having more stringent effects than 
NDS in decreasing ponderal index of power lifters. 
The pre and post test mean ponderal index of three groups are 
graphically presented in the figure - i. 
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FIG.1 
THE PRE AND POST TEST MEAN PONDERAL INDEXES OF THREE 
GROUPS 
0PRE TEST MEANS 
• POST TEST MEANS 
READYMADE RICH PROTEIN FAT CONTROL GROUP 
SUPPLEMENTED GROUP 
GROUP 
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CRURAL INDEX 
This is the ratio between fore leg and thigh length measured in 
inches. Analysis of crural index is presented in subsequent table and 
graph: 
Table No. IX 
ANALYSIS OF VARIANCE AND CO VARIANCE OF THREE GROUPS 
(CRURAL INDEX) 
GROUP READYMADE HIGH FAT CONTROL SUM OF Df MEAN F-
SUPPLEMENT PROTEIN GROUP SQUARES SUM OF Ratio 
GROUP GROUP SQUARE 
PRE TEST 0.86 0.87 0.88 B:0. 004 2 0.002 0.07 
MEAN 
W:0. 78 27 0.28 
POST TEST 0.86 0.87 0.88 B:0.004 2 0.002 0.07 
MEAN 
W:0. 78 27 0.28 
ADJUSTED 0.88 0.88 0.88 B:0 2 0 0 
POST TEST 
MEAN W: L56 26 0.06 
*Significant at .05 level, N=30, B: Between group variance, W: Within group variance 
F ratio needed for significance at .05 level of confidence: 3.25. 
Analysis of data in table ix shows that the pre test and 
post test means for NSD and HFP diets and control group are 
0.86, 0.87 and 0.88 respectively and resultant F ratio as 0, which 
is not significant at .05 level of confidence indicating that the 
initial and final test mean differences among the groups are not 
significant. 
The adjusted post test fmal mean of the three groups is .88 
with 0, F- ratio. Thus, there is no difference between the means. 
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Tlie pre and post test mean crural indexes of three groups 
is graphically presented in figure ii. 
FIG.II 
THE PRE AND POST TEST MEAN CRURAL INDEXES OF 
THREE GROUPS 
EPRE TEST MEANS 
HPOST TEST MEANS 
READYMADE RICH PROTEIN FAT CONTROL GROUP 
SUPPLEMENTED GROUP 
GROUP 
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WEIGHT 
The pre and post test mean weights of three groups are analysed 
in the subsequent tables and graph: 
Table No.X 
ANALYSIS OF VARIANCE AND COVARIANCE OF THREE GROUPS 
(WEIGHT) 
GROUP READYMADE HIGH FAT CONTROL SUM OF Df MEAN F-
SUPPLEMENT PROTEIN GROUP SQUARES SUM OF Ratio 
GROUP GROUP SQUARE 
PRE TEST 68.7 66.3 69.4 B: 52.87 2 26.43 0.43 
MEAN 
W: 1644.09 27 60.89 
POST TEST 70.6 67.6 70.10 B: 53.16 2 26.58 0.44 
MEAN 
W: 1604.37 27 59.42 
ADJUSTED 70.04 69,39 68.85 B: 6.94 2 3.47 19.4* 
POST TEST 
MEAN W: 4.63 26 0.17 
*Significant at .05 level, N=30, B: Between group variance, W: Within group variance 
F ratio needed for significance at .05 level of confidence: 3.25. 
Analysis of data in table-x shows that the pre test means for 
NSD, HFP diets and control group were 68.7, 66.3 and 69.4 respectively 
and resultant F ratio as 0.43 which is not significant at .05 level of 
confidence indicating that the initial test mean differences among the 
groups are not significant. 
The post test means of 70.6 for NSD, 67.6 for HFP and 70.1 for 
control group yielded F ratio of 0.44 which is also not significant at .05 
level indicating that post test mean differences are insignificant among 
groups. 
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The adjusted post test final means of 70.04 for NSD, 69.39 for 
HFP and 68.85 for control group yields F- ratio as 19.48 indicating the 
differences to be significant at .05 level of significance. 
Since F~ ratio adjusted post test final means is found to be 
significant, the Post test LSD test is applied to find out which of the 
differences are most significant. The paired adjusted means with 
differences are shown in the table xi: 
Table No. XI 
PAIRED ADJUSTED FINAL MEANS AND DIFFERENCE BETWEEN 
MEANS OF THREE GROUPS (WEIGHT) 
NORMAL DIET 
PLUS 
READYMADE 
SUPPLEMENT 
HIGH FAT 
PROTEIN GROUP 
CONTROL 
GROUP 
DIFFERENCE 
BETWEEN 
MEANS 
70 69.39 0.61* 
69.39 68.85 0 .54* 
70 68.85 L 1 5 * 
* Significance at .05 level, 
* Significant value at .05 level of confidence with 26 degree of freedom is .37. 
It is a evident from above table that mean differences between 
NSD and control group are more significant than the mean differences 
between HFP and control group at .05 level of confidence, which leads 
us to conclude that NSD diet is more effective than HFP diet in 
increasing Weight. 
The pre and post test mean weights of three groups is 
graphically presented in figure iii. 
FIG.III 
THE PRE AND POST TEST MEAN WEIGHTS OF THREE GROUPS 
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UPPER ARM LENGTH 
The pre and post test mean upper arm lengths of three groups are 
analysed and presented in following table and graph: 
Table No. XU 
ANALYSIS OF VARIANCE AND CO VARIANCE OF THREE GROUPS 
(UPPER ARM LEANGTH) 
GROUP READYMADE I-flGH FAT CONTROL SUM OF Df MEAN F-
SUPPLEMENT PROTEIN GROUP SQUARES SUM OF Ratio 
GROUP GROUP SQUARE 
PRE TEST 7.65 7.3 7.75 B: 1.12 2 0.56 0.075 
MEAN 
W; 199.73 27 7.39 
POST TEST 7.65 7.3 7.75 B: 1.12 2 0.56 0.075 
MEANO 
W: 199.73 27 7.39 
ADJUSTED 7.56 7.56 7.56 B:0 2 46.80 0 
POST TEST 
MEAN W:0 26 6.05 
*Significant at .05 level, N=30, B: Between group variance, W: Within group variance 
F ratio needed for significance at .05 level of confidence: 3.25. 
Analysis of data in table xii shows that the pre test and post test 
means for NSD and HFP diets and control group are 7.65, 7.3 and 
7.75 respectively and resultant F ratio as 0.75, which is not 
significant at .05 level of confidence indicating that the initial and 
final test mean differences among the groups are not significant. 
Tlie adjusted post test final mean of the three groups is 
7.56 with 0, F- ratio. Thus, there is no difference between the 
means. 
The pre and post test mean upper arm lengths of three groups 
graphically presented in figure iv. 
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FIG.IV 
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FORE ARM LENGTH 
are 
The pre and post test mean fore arm lengths of three groups 
analysed and presented in following table and graph: 
Table No. XDI 
ANALYSIS OF VARIANCE AND COVARIANCE OF THREE GROUPS 
(FORE ARM LENGTH) 
GROUP READYMADE HIGH FAT CONTROL SUM OF Df MEAN F-Ratio 
SUPPLEMENT PROIEIN GROUP SQUARES SUM OF 
GROUP GROUP SQUARE 
PRE TEST 9.45 9.35 9.15 B:0 2 0 0 
MEAN 
W: 32.6 27 1.20 
POST TEST 9.45 9.35 9.15 B:0 2 0 0 
MEAN 
W: 32.6 27 1.20 
ADJUSTED 9.31 9.31 9.31 B:0 2 0 0 
POST TEST 
MEAN W:0 26 0 
*Significant at .05 level, N=30, B: Between group variance, W: Within group variance 
F ratio needed for significance at .05 level of confidence: 3.25. 
Analysis of data in table xiii shows that the pre test and 
post test means for NSD and HFP diets and control group are 
9.45, 9.35, and, 9.15 respectively and resultant F ratio as 0, which 
is not significant at .05 level of confidence indicating that the 
initial and final test mean differences among the groups are not 
significant. 
The adjusted post test final mean of the three groups is .88 
with 0, F- ratio. Thus, there is no difference between the means. 
The pre and post test mean fore arm lengths of three 
groups is graphically presented in figure v. 
FIG.V 
THE PRE AND POST TEST MEAN FORE ARM LENGTHS OF THREE 
GROUPS 
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BIACROMIAL 
This is the length between two acromial process and it is measured 
in inches. The pre and post test mean biacromial lengths of three groups 
are analysed in subsequent tables and graph: 
Table No. XTV 
ANALYSES OF VARIANCE AND COVARIANCE OF THREE GROUPS 
(BIACROMIAL LENGTH) 
GROUP READYMADE HIGH FAT CONTROL SUM OF Df MEAN F-Ratio 
SUPPLEMENT PROTEIN GROUP SQUARES SUM OF 
GROUP GROUP SQUARE 
PRETEST 18.75 18.67 18.30 B: 1.171 2 0.58 0.59 
MEAN 
W: 25.349 27 0.93 
POST TEST 19.52 19.12 18.50 B: 5.34 2 2.67 9.20* 
MEAN 
W: 8.08 27 0.29 
ADJUSTED 19.46 19.09 18.57 B: 3.91 2 1.95 8.36» 
POST TEST 
MEAN 
W: 6.07 
26 0.233 
*Significant at .05 level, N=30, B: Between group variance, W: Within group variance 
F ratio needed for significance at .05 level of confidence: 3.25. 
Analysis of table xiv shows that the pre test means for NSD, HFP 
diets and control group are 18.75, 18.67 and 18.30 respectively and 
resultant F ratio as .59 which is not significant at .05 level of confidence 
indicating that the initial test mean differences among the groups are not 
significant. 
The post test means of 19.52 for NSD diet, 19.12 for HFP diet 
and 18.50 for control group yields F-ratio as 9.20 which is significant at 
.05 level indicating that post test mean differences are significant among 
groups. 
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Tlie adjusted post test final means of 19.46 for NSD, 19.03 for 
HFP and 18.62 for control group yields F-ratio as 8.36 which is 
significant at .05 level of confidence. 
Analysis of data in table xiv shows significant F- ratio for 
post test and adjusted post test means which leads us to conclude that 
significant difference is existing among the post and adjusted post test 
means of three gi oups. 
Since F- ratio for adjusted post test fmal means is found to 
be significant, the Post hoc LSD test is applied to fmd out which of the 
differences are most significant. The paired adjusted means with 
differences are shown in the table xv: 
Table No. XV 
PAIRED ADJUSTED FINAL MEANS AND DIFFERENCE BETWEEN 
MEANS OF THREE GROUPS (BIACROMIAL LENGTH) 
NORMAL DIET PLUS 
READYMADE 
SUPPLEMENT 
HIGH FAT PROTEIN 
DIET GROUP 
CONTROLGROUP DIFFERENCE 
BETWEEN MEANS 
19.46 19.03 0.43* 
19.03 18.62 0.41 
19.46 18.62 0.84* 
• Significance at .05 level. 
• Significant value at .05 level of confidence with 26 degree of freedom is 0.435. 
It is a evident from above table that mean differences between 
NSD and control group are more significant than the mean differences 
between HFP and control group at .05 level of confidence, which leads 
us to conclude that NSD is more effective than HFP diet in increasing 
Biacromial length. 
The pre and post test mean biacromial lengths of three groups is 
graphically presented in figure vi. 
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CHEST GIRTH 
The pre and post test mean chest girths of three groups are 
analysed in following table and graphs: 
Table No. XVI 
ANALYSIS OF VARIANCE AND COVARIANCE OF THREE GROUPS 
(CHEST GIRTH) 
GROUP READYMADE HIGH FAT CONTROL SUM OF Df MEAN F-
SUPPLEMENT PROTEIN GROUP SQUARES SUM OF Ratio 
GROUP GROUP SQUARE 
PRETEST 35.67 35.72 35 B: 3.28 2 1.64 0.092 
MEAN 
W: 35.56 27 17.78 
POST TEST 37.42 36.2 35.62 B: 16.91 2 8.45 6.65* 
MEAN 
W: 34.63 27 1.27 
ADJUSTED 37.40 36.17 35.65 B: 17.02 2 8.51 6.44* 
POST TEST 
MEAN W: 34.38 26 1.32 
*Significant at .05 level, N=30, B: Between group variance, W: Within group variance 
F ratio needed for significance at .05 level of confidence: 3.25. 
Analysis of data in table xvi the pre test of N St), HFP diets 
and control group are 35.67, 35.72 and 35.0 respectively, yields F- ratio 
as .092 which is insignificant at .05 level of confidence, indicating that 
the initial test mean differences among the groups are not significant. 
The post test means of 37.42 for NSO diet, 36.2 for HFP diet 
and 35.62 for control group yielded F- ratio of 6.65 which is significant 
at .05 level indicating that post test mean differences are significant 
among groups. 
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The adjusted post test final means of 37.40 for N$D diet, 36.17 
for HFP diet and 35.65 for control group, yields F-ratio as 6.44 which is 
significant at .05 level of confidence. 
Since F- ratio for adjusted post test final mean differences are 
significant, the Post test LSD test is applied to fmd out which of the 
differences are most significant. The paired adjusted means with 
differences are shown in the table xvii: 
Table No. XVH 
PAIRED ADJUSTED FINAL MEANS AND DIFFERENCE BETWEEN 
NORMAL DIET PLUS HIGH FAT CONTROL DIFFERENCE 
READYMADE PROTEIN GROUP BETWEEN 
SUPPLEMENT GROUP MEANS 
37.40 36.17 1.23* 
36.17 35.65 0.52 
37.40 35.65 1.75* 
* Significance at .05 level. 
* Significant value at .05 level of confidence with 26 degree of freedom is 1.034 
It is a evident from above table that mean differences between 
NSD and control group are more significant than the mean differences 
between HFP and control group at .05 level of confidence, which leads 
us to conclude that N SO is more effective than HFP diet in increasing 
Chest girth. 
The pre and post test mean chest girths of three groups is 
graphically presented in figure vii. 
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UPPER ARM GIRTH 
The pre and post test mean upper arm girths of three groups 
are analysed in following tables and graph: 
Table No. X V m 
ANALYSIS OF VARIANCE AND COVARIANCE OF THREE GROUPS 
(UPPER ARM GIRTH) 
GROUP READYMADE HIGH FAT CONTROL SUM OF Df MEAN F-Ratio 
SUPPLEMENT PROTEIN GROUP SQUARES SUM OF 
GROUP GROUP SQUARE 
PRETEST 13.10 12.97 12.75 B:0.63 2 0.315 0.20 
MEAN 
W: 42.08 27 1.55 
POST TEST 14.67 '13.75 13.20 B: 11.12 2 5.56 3.36* 
MEAN 
W: 44.73 27 1.65 
ADJUSTED 14.51 13.72 13.39 B: 10.72 2 5.36 57.6* 
POST TEST 
MEAN W: 2.42 26 0.093 
*Significant at .05 level, N=30, B: Between group variance, W: Within group variance 
F ratio needed for significance at .05 level of confidence: 3.25 
Analysis of data in table xviii shows that the pre test means for 
NSD, HFP diets and control group are 13.10, 12.97 and 12.75 
respectively yields, F- ratio as 0.20, which is not significant at .05 level 
of confidence indicating that the initial test mean differences among the 
groups are not significant. 
The post test means of 14.67 for NSO diet, 13.75 for HFP diet 
and 13.20 for control group yielded F ratio of 3.36, which is significant 
72 
at .05 level indicating that post test mean differences are significant 
among groups. 
The adjusted post test final means of 14.51 for NSD diet, 
13.72 for HFP diet and 13.39 for control group yields F-ratio as 57.6 
which is significant at .05 level. 
Since F- ratio for adjusted post test final means are found to be 
significant, the Post hoc LSD test is applied to fmd out which of the 
differences are most significant. The paired adjusted means with 
differences are shown in the table xix: 
Table No. XIX 
PAIRED ADJUSTED FINAL MEANS AND DIFFERENCE 
BETWEEN MEANS OF THREE GROUPS 
(UPPER ARM GIRTH) 
NORMAL DIET HIGH FAT CONTROL DIFFERENCE 
PLUS READYMADE PROTEIN DIET GROUP BETWEEN 
SUPPLEMENT GROUP MEANS 
14.51 13.72 0.79* 
13.72 13.39 0.33* 
14.51 13.39 1.12* 
* Significance at .05 level. 
""Significant value at .05 of confidence with 26 degree of freedom is 0.27 
It is a evident fi"om above table that mean differences between 
NSD diet and control group are more significant than the mean 
differences between HFP and control group at .05 level of confidence, 
which leads us to conclude that NSD diet is more effective than HFP diet 
in increasing Upper arm girth. 
The pre and post test mean upper arm girths of three groups is 
graphically represented in figure viii: 
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THIGH GIRTH 
The pre and post test mean thigh girths of three groups are 
analysed in the subsequent tables and graph: 
Table No. XX 
ANALYSIS OF VARIANCE AND COVARIANCE OF THREE GROUPS 
(THIGH GIRTH) 
GROUP READYMADE HIGH FAT CONTROL SUM OF Df MEAN F-Ratio 
SUPPLEMENT PROTEIN GROUP SQUARES SUM OF 
GROUP GROUP SQUARE 
P I ^ TEST 19.6 19 19 B: 2.4 2 1.2 0.53 
MEAN 
W: 60.4 27 2.23 
POST TEST 21.20 20.10 19.67 B: 12.55 2 6.275 2.47 
MEAN 
W: 68.7 27 2.54 
ADJUSTED 21.56 20.28 19.85 B: 6.13 2 3.06 20.4* 
POST TEST 
MEAN W:3.92 26 0.15 
*Significant at .05 level, N=30, B: Between group variance, W: Within group variance 
* F ratio needed for significance at .05 level of confidence: 3.25. 
The pre experimental means of N^D, HFP diets and control 
group are 19.6, 19.0 and 19.0 respectively yields F- ratio as .53 which is 
not significant at .05 level of confidence indicating that the initial test 
mean differences among the groups are not significant. 
The post experimental means of 21.20 for NSDdiet, 20.10 for 
HFP diet and 19.67 for control group yields F- ratio as 2.47 which is also 
not significant at .05 level indicating that post test mean differences are 
also not significant among groups. 
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The adjusted post test fmal means of 21.56 for N50 diet, 20.28 
for HFP diet and 19.85 for control group are found to be significant at 
.05 level as the F- ratio is 20.4. 
Since F-ratio for adjusted post test final means are found to be 
significant, the Post hoc LSD test is applied to find out which of the 
differences are most significant. The paired adjusted means with 
differences are shown in the table xxi: 
Table No. XXI 
PAIRED ADJUSTED FINAL MEANS AND DIFFERENCE BETWEEN 
MEANS OF THREE GROUPS (THIGH GIRTH) 
NORMAL DIET 
PLUS 
READYMADE 
SUPPLEMENT 
HIGH PROTEIN 
AND FAT DIET 
GROUP 
CONTROL 
GROUP 
DIFFERENCE 
BETWEEN 
MEANS 
21.56 20.28 1.28* 
20.28 19.85 0.43* 
21.56 19.85 1.71* 
*Significance at .05 level was 0.34 
* Significant value at .05 level 
It is a evident fi-om above table that mean difference between 
control group and normal diet plus readymade supplement group was 
more significant than the mean difference between control group and 
high protein and fat group at .05 level of confidence, (value required to 
be significant at 26 degree of freedom was 0.34), which leads us to 
conclude that normal diet plus readymade supplement group was more 
effective than high protein and fat diet group in increasing Thigh girth. 
The pre and post test mean thigh girths of three groups is 
graphically represented in figure ix: 
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CALF GIRTH 
The pre and post test mean calf girths of three groups are 
analysed in the subsequent tables and graph: 
Table No. XXU 
ANALYSIS OF VARMNCE AND COVARMJVCE OF THREE GROUPS 
(CALF GIRTH) 
GROUP READYMADE HIGH FAT CONTROL SUM OF Df MEAN F-Ratio 
SUPPLEMENT PROTEIN GROUP SQUARES SUM OF 
GROUP GROUP SQUARE 
PRETEST 11.57 11.27 11.45 B:0. 45 2 .225 0.22 
MEAN 
W: 27.53 27 1.019 
POST TEST 12.22 11.62 11.67 B: 2.218 2 1.109 0.79 
MEAN 
W: 37.712 27 1.396 
ADJUSTED 12.05 11.80 11.64 B:0. 82 2 0.41 29.28* 
POST TEST 
MEAN W:0. 376 26 0.014 
•Significant at .05 level, N=30, B: Between group variance, W: Within group variance 
F ratio needed for significance at .05 level of confidence: 3.25. 
Analysis of data in table xxii shows that the pre test of 
NBD, HFP diets and control group are 11.57, 11.27 and 11.45 
respectively yields F- ratio as .22 which is not significant at .05 level of 
confidence indicating that the initial test mean differences among the 
groups are not significant. 
The post test means of 12.22 for NSb diet, 11.62 for HFP 
diet and 11.67 for control group yields F- ratio as 0.79 which is not 
significant at .05 level indicating that post test mean differences are also 
not significant among groups. 
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The adjusted post test final means of 12.05 for NSD diet, 
11.80 for HFP diet and 11.64 for control group, yields F-ratio as 29.28 
which is significant at .05 level. 
Since F- ratio for adjusted post test final means are found to be 
significant, the Post hoc LSD test is applied to fmd out which of the 
differences are most significant. The paired adjusted means with 
differences are shown in the table xxiii: 
Table No. XXffl 
PAIRED ADJUSTED FINAL MEANS AND DIFFERENCE BETWEEN 
MEANS OF THREE GROUPS (CALF GIRTH) 
NORMAL DIET HIGH PROTEIN CONTROL DIFFERENCE 
PLUS AND FAT DIET GROUP BETWEEN 
READYMADE GROUP MEANS 
SUPPLEMENT 
12.05 11.80 0.25* 
1L80 11.64 0.16* 
12.05 11.64 .41* 
* Significance at .05 level. 
* Significant value at .05 level of confidence with 26 degree of freedom is 0.10. 
It is a evident from above table that mean differences between 
NSD and control group are more significant than the mean differences 
between HFP and control group at .05 level of confidence, which leads 
us to conclude that NSB is more effective than HFP diet in increasing 
Calf girth. 
The pre and post test mean calf girths of three groups is 
graphically presented in figure x: 
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BODY COMPOSITION 
This is measured in ternis lean body mass, the data of three 
groups are analysed and presented in following tables and graph: 
Table No. XXTV 
ANALYSIS OF VARIANCE AND COVARIANCE OF THREE GROUPS 
(BODY COMPOSITION) 
GROUP READYMADE HIGH FAT CONTROL SUM OF Df MEAN F-Ratio 
SUPPLEMENT PROTEIN GROUJ^  SQUARES SUM OF 
GROUP GROUP SQUARE 
PRETEST 53.48 52.10 53.42 B: 12.21 2 6.10 0.19 
MEAN 
W: 847.3 27 31.38 
POST TEST 55.74 53.69 54.50 B: 21.31 2 10.65 0.29 
MEAN 
W: 961.82 27 35.62 
ADJUSTED 55.23 54.63 54.04 B:0. 42 2 3.52 4.24* 
POST TEST 
MEAN W: 21.26 26 0.83 
*Significant at .05 level, N=30, B: Between group variance, W: Within group variance 
F ratio needed for significance at .05 level of confidence: 3.25 
Analysis of data in table xxiv shows that the pre test means for 
NSDi, HFP diet and control group are 53.48, 52.10 and 53.42 
respectively yields F-ratio as 0.19 which is not significant at .05 level of 
confidence indicating that the initial test mean differences among the 
groups are not significant. 
The post test means of 55.74 for N£i) 53.69 for HFP and 54.50 
for control group yields F-ratio as .29 which is also not significant at .05 
level indicating that post test mean differences are significant among 
groups. 
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The adjusted post test final means of 55.23 for N'SD^.54.63 for 
HFP and 54.05 for control group reveals F-ratio as 4.24 which is 
significant at .05 level. 
Since F- ratio for adjusted post test final means are found to 
be significant, the Post hoc LSD test is applied to find out which of the 
differences are most significant. The paked adjusted means with 
differences are shown in the table xxv: 
Table No. XXV 
PAIRED ADJUSTED FINAL MEANS AND DIFFERENCE BETWEEN 
MEANS OF THREE GROUPS (BODY COMPOSITION) 
NORMAL DIET fflGH FAT CONTROL DIFFERENCE 
PLUS READYMADE PROTEIN GROUP BETWEEN 
SUPPLEMENT GROUP MEANS 
55.23 54.63 0.6 
54.63 54.05 0.58 
55.23 54.05 L18* 
* Significance at .05 level. 
*Significant value at .05 level of confidence with 26 degree of freedom is 0.84 
It is a evident fi-om above table that mean differences 
between NS0 and control group are more significant than the mean 
differences between HFP and control at .05 level of confidence, which 
leads us to conclude that NSD diet is more effective than HFP diet in 
increasing lean body mass. 
The pre and post test mean lean body masses of three is 
graphically presented in figure xi: 
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BENCH PRESS 
This is one of the event of power lifting, measured in terms of 
weight lifted in one repetition. The pre and post test means are analysed 
in subsequent tables and graph: 
Table No. XXVI 
ANALYSIS OF VARIANCE AND COVARIANCE OF THREE GROUPS 
(BENCH PRESS) 
GROUP READYMADE HIGH FAT CONTROL SUM OF Df MEAN SUM F-
SUPPLEMENT PROTEIN GROUP SQUARES OF SQUARE Ratio 
GROUP GROUP 
PRETEST 63 62 62.5 B:5 2 2.5 0.0030 
MEAN 
W: 1632.5 27 816.25 
POST TEST 95 87 82.5 B: 801.67 2 400.835 7.88* 
MEAN 
W: 1372.5 27 50.83 
ADJUSTED 94.58 87.42 82.5 B: 737.16 2 368.59 43.84* 
POST TEST 
MEAN W: 218.59 26 8.407 
*Significant at .05 level, N=30, B: Between group variance, W: Within group variance 
F ratio needed for significance at .05 level of confidence: 3.25. 
Analysis of data in table xxvi shows that the pre test means for 
NS0, HFP diets and Control group, are 63, 62, and 62.5 respectively, 
yields F-ratio .OOSwhich is insignificant at 0.05 level, indicating that the 
initial mean differences among groups are not significant. 
The post test means of 95 for NSD, 87 for HFP diet and 82.5 for 
control group yields F- ratio as 7.88 which is significant at .05 level 
indicating that the post test mean differences among groups are 
significant. 
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The adjusted post test final means of 94.58 for NSD, 87.42 for 
HFP diets and 82.5 for control group are also found to be significant as 
the obtained F-ratio as 8.36. 
Analysis of data in table xxvi shows significant F- ratio for 
post test and adjusted post test means which leads us to conclude that 
significant difference is existing among the post and adjusted post test 
means of three groups. 
Since F- ratio for adjusted post test final means are found to 
be significant, the Post hoc LSD test is applied to find out which of the 
differences are most significant. The paired adjusted means with 
differences are shown in the table xxvii: 
Table No. XXVH 
PAIRED ADJUSTED FINAL MEANS AND DIFFERENCE BETWEEN 
MEANS OF THREE GROUPS (BENCH PRESS) 
NORMAL DIET PLUS HIGH FAT CONTROL DIFFERENCE 
READYMADE PROTEIN GROUP BETWEEN 
SUPPLEMENT GROUP MEANS 
94.58 87.42 7.16* 
87.42 82.5 4.92* 
94.58 82.5 12.08* 
* Significance level at .05 evel. 
* Significant value at .05 level of confidence with 26 degree of freedom is 2.619. 
It is a evident from above table that mean differences 
between NSD- and control group are more significant than the mean 
differences between HFP and control group at .05 level of confidence, 
which leads us to conclude that NSb diet is more effective than HFP diet 
in increasing Bench Press. 
The pre and post test mean bench press performances of three 
groups is graphically presented in figure xii: 
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THE PRE AND POST TEST MEAN BENCH PRESS PERFORMANCE OF 
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SQUAT 
This is one of the event of power lifting, measured in terms of 
maximum weight hfted in squat in one repetition. The pre and post test 
means are analysed in subsequent tables and graph: 
Table No. XXVffl 
ANALYSIS OF VARIANCE AND COVARIANCE OF THREE GROUPS 
(SQUAT) 
GROUP READYMADE 
SUPPLEMENT 
GROUP 
HIGH FAT 
PROTEIN 
GROUP 
CONTROL 
GROUP 
SUM OF 
SQUARES 
Df MEAN SUM 
OF SQUARE 
F-Rati( 
PRETEST 
MEAN 
92.5 93 91 B: 21.67 
W: 3687.5 
2 
27 
10.83 
136.57 
0.08 
POST TEST 
MEAN 
133.5 125 110 B: 2831.67 
W: 2202.5 
2 
27 
1415.835 
81.57 
17.5* 
ADJUSTED 
POST TEST 
MEAN 
133.5 125 109.98 B: 2824.63 
W:2202.11 
2 
26 
1412.31 
84.69 
16.67* 
*Significant at .05 level, N=30, B: Between group variance, W: Within group variance 
*F ratio needed for significance at .05 level of confidence: 3.25. 
Analysis of data in table xxviii shows that the pre test of NSD, 
HFP diet and control group are 92.5, 93, and 91 respectively yields F-
ratio as .079 which is insignificant at .05 level of confidence indicating 
that the initial test mean differences among the groups are not 
significant. 
The post test means 133.5 for NSD, 125 for HFP diet and 110 for 
control group yielded F-ratio as 17.35 which is significant at .05 level 
indicating that post test mean differences are significant among groups. 
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The adjusted post test final means of 133.5 for NSD diet, 
125.008 for HFP diet and 109.98 for control group yields F-ratio as 
16.67 which is significant at .05 level. 
Analysis of data in table xxviii shows significant F- ratio for 
post test and adjusted post test means which leads us to conclude that 
significant difference is existing among the post and adjusted post test 
means of three groups. 
Since F- ratio for final adjusted means is found to be 
significant, the Post hoc LSD test is applied to fmd out which of the 
differences are most significant. The paired adjusted means with 
differences are shown in the table xxix: 
Table No. XXIX 
PAIRED ADJUSTED FINAL MEANS AND DIFFERENCE BETWEEN 
MEANS OF lUREE G ROUPS (SQUAT) 
NORMAL DIET 
PLUS 
READYMADE 
SUPPLEMENT 
HIGH FAT 
PROTEIN 
CONTROL 
GROUP 
DIFFERENCE 
BETWEEN 
MEANS 
133.5 125 8.50* 
125 109.98 15.02* 
133.5 109.98 23.52* 
* Significance at .05 level. 
* Significant value at .05 level of confidence with 26 degree of freedom is 8.33 
It is a evident from above table that mean differences 
between N ^ d and control group are more significant than the mean 
differences between HFP diet and control group at .05 level of 
confidence, which leads us to conclude that NSD diet is more effective 
than HFP diet in increasing Squat Performance. 
The pre and post test mean squat performances of three 
groups is graphically represented in figure xiii: 
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FIG.XIII 
THE PRE AND POST TEST MEAN SQUAT PERFORMANCE OF THREE 
GROUPS 
• PRE TEST MEANS 
H POST TEST MEANS 
READYMADE RICH PROTEIN FAT GROUP CONTROL GROUP 
SUPPLEMENTED GROUP 
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DEAD LIFT 
This is one of the event of power hfting, measured in tenns 
of maximum weight lifted in squat in one repetition. The pre and post 
test means are analysed in subsequent tables and graph: 
Table No. XXX 
ANALYSIS OF VAWANCE AND COVARLyVCE OF THREE GROUPS 
(DEAD LIFT) 
GROW READYMADE HIGH FAT CONTROL SUM OF Df MEAN F-Ratio 
SUPPLEMENT PROTEIN GROUP SQUARES SUM OF 
GROUP GROUP SQUARE 
PRIi TEST 98 97.5 96 B: 21.67 2 10.83 0.075 
MEAN 
W: 3862.5 27 143.05 
TOST TCST 141 127.5 117 B: 2895 2 1447.5 12.5* 
MEAN 
W: 3112.5 27 115.27 
ADJUSTED 140.26 127.211 117.986 B: 235 2 1249.25 103.32+ 
POST TEST 
MEAN W: 3287.5 26 12.09 
* Significant at .05 level, N=30, B: Between group variance, W: Within group variance 
* F ratio needed for significance at .05 level of confidence: 3.25. 
Analysis of data in table xxx shows that the pre test of NEj^, 
HFP diet and control group are 98, 97.5 and 96 respectively, yields 
F- ratio as .075 which is insignificant at .05 level of confidence 
indicating that the initial test mean differences among the groups are not 
significant. 
The post test means 141 for NSO diet, 127.5 for HFP diet and 
117 for control group yields F- ratio as 12.5 which is significant at .05 
level indicating that post test mean differences are significant among 
groups. 
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The adjusted post test final means of 140.28, for NSD diet, 
127.11 for HFP diet and 117.98 for control group are also found to be 
significant at .05 level as the F- ratio is veiy high i.e. 103.32. 
Analysis of data in table xxx shows significant F- ratio for post 
test and adjusted post test final means which leads us to conclude that 
significant difference is existing among the post and adjusted post test 
means of three groups. 
Since F- ratio for adjusted post test final means was found 
to be significant, the Post hoc LSD test is applied to find out which of 
the differences are most significant. The paired adjusted means with 
differences are shown in the table xxxi: 
Table No. XXXI 
PAIRED ADJUSTED FINAL MEANS AND DIFFERENCE BETWEEN 
NORMAL DIET PLUS fflGH FAT CONTROL GROUP DIFFERENCE 
READYMADE PROTEIN BETWEEN MEANS 
SUPPLEMENT GROUP 
140.28 127.11 13.17* 
127.11 117.98 9.13* 
140.28 117.98 22.3* 
*Significance at .05 level. 
* Significant value at .05 level of confidence with 26 degree of freedom is 7.84 
It is evident fi-om above table that mean differences between 
N5D and control group are more significant than the mean differences 
between HFP diet and control group at .05 level of confidence, which 
leads us to conclude that NS'D diet is more effective than HFP diet in 
increasing Dead lift Performance. 
The pre and post test mean dead lift performances of three 
groups is graphically presented in figure xiv: 
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FIG.XIV 
THE PRE AND POST TEST MEAN OF DEAD LIFT PERFORMANCE OF 
THREE GROUPS 
0 PRE TEST MEANS 
BPOSTTEST MEANS 
READYMADE RICH PROTEIN FAT GROUP CONTROL GROUP 
SUPPLEMENTED GROUP 
<DISCVSSI09{ OT 
rimimgs 
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DISCUSSION OF THE FINDINGS 
The popular saying that "progress is the most important 
product" has great significance in physical education. By measuring at 
the beginning and at the end of training period, it is possible to 
compare the individual scores to show progress or retrogression. 
PONDERAL INDEX: 
The results of our study had led us to conclude that, the 
nonnal diet plus readymade supplement group and high fat and protein 
diet group had significantly reduced in the ponderal index when 
compared to control group. This means that NSK group and HFP 
group were significantly effective in increasing weight of the subjects 
than nonnal diet. It also signifies that no significant changes were 
observed in improvement of height of the subjects in any group, so, it 
can be concluded that the selected diet has no effect on increasing the 
height of individual. 
In relation to weight Meneval, has also reported that variable 
resistance circuit training and proper dietary practices is helpful in 
enhancing the lean body weight, thus, total body weight of the 
subjects. 
Similarly, Manichem in the year 1983, had concluded that, 
different stages of weight training shows significant improvement in 
weight as well as lean body weight of the girl students. 
CRURAL INDEX, FORE ARM INDEX AND UPPER ARM 
LENGTH 
No significant improvement has been observed in the crural 
mdex, fore armlength, and upper arm length in any of the groups. It 
was expected that proper dietary regimen might have some effect on 
the increase in the length of the body segments, but no significant 
changes have been observed in the present study. It seems that by the 
age of 1 8 - 2 0 years, the grov^h of the bones in relation to length 
is almost complete, and additional diets or weight training is not 
effective in enhancing it. 
CHEST GIRTH, UPPER ARM GIRTH, THIGH GIRTH, AND 
CALF GIRTH: 
The NSD and HFP diets were more effective in increasing 
girth measurements of chest, upper arm, thigh, and calf in comparison 
to normal balance diet. No significant increase in the fat % of the 
subjects which proves that increase in girth measurement was due to 
increase in lean body mass and subsequent hypertrophy of the 
muscles. 
As Amino Acids are constantly liberated in to the blood 
stream from the muslce fibers as a result of wear and tear of the 
muscle and also amino acids in right proportion are absorbed by the 
muscle fibers fi-om the blood stream for repairing the wear and tear 
and to also add more protein molecules to existing myofibrils if the 
load on the muscle is gradually increased (i.e the phenomenon of 
super comf ' 'on), which results in the hypertrophy of the muscles. 
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Hypertrophy is the phenomenon where by crossectional area 
of the muscle is increased as a result of long term exercise but it is 
subjected to the limits set by ones' genetic background, living style 
and above all dietary factors. The study that we have undertaken 
clearly shows that NSD diet is better than HFP diet and HFP diet is 
better than the normal balanced diet group in promoting hypertrophy 
of the muscle. The muscles leading to increase in its power and bulks 
very readily absorb the creatine content of the nutritional supplement. 
Dr. Greenhaff and his colleagues performed biopsies on 
muscles to study the effects of creatine loading. They discovered that 
consuming atleast 20 gms of creatine a day in divided doses for one 
week led to an average increase in muscle creatine concentration of 
about 25%. 
It is also believed that when muscles takes in more 
creatine it also brings water along with it. This promotes a 
phenomenon called cell volumizing or cellular hydration. When a 
muscle cell is hydrated, it gets bigger and this may create improved 
conditions for new muscle growth. 
Number of studies indicates that short term creatine 
supplementation increases total body mass (Hultman et al; 1996, 
Williams et al; 1999). In addition, long term creatine supplementation 
during training has been reported to promote greater gains in strength 
(Earnest et al; 1995, Peeters et al; 1999), fat free mass (Krieder et al; 
1998, Stone et al;1999). 
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Kreider R.B. (1999), has also reported somewhat similar 
results in his study 'Dietary supplements and promotion of muscle 
growth with resistance training' that supplementation of amino acids 
during training significantly affect body composition, strength, and 
muscle hypertrophy. 
P.D. Balsom, et al,. in 1993, had also demonstrated that 
creatine supplementation can significantly increase body mass and that 
it was responsible for improved performance in high- intensity 
intermittent exercise. 
Another content of the nutritional supplement is Phophagen, 
which is an important part of the energy compound called ATP. Over 
95% of the body's creatine pool are stored inside muscle cells. 
Phosphagen supplementation helps 'saturate' muscles with creatine. 
Wlien the muscle holds extra creatine, it has more reserve fuel for 
intense exercise which can result in substantial place in power. 
Phosphagen is a nutrient formed from tliree specific amino acids and 
is also found in various whole foods, such as red meat (Phosphagen is 
derived from sources free of animal products). Phosphagen saturates 
muscle tissue with creatine, an essential precursor component of 
muscle energy pruduction by increasing muscle creatine 
concentrations; athletes can recover more quickly between bouts of 
intense physical activities such as weight training. 
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The finding of our study are supported by the result of the 
study cunducted by Richards et.al., where by they examined the effect 
of phosphagain (p) a protein supplement on lean body mass 
(determined through dual energy x-ray absorptiometary) after 
resistance training. They found significant gains in the lean body mass 
excluding bones. 
BIACROMIAL LENGTH 
Biacromial length was significantly greater in NSD than 
control group. However, there was significant difference between HFP 
and control group. 
This increase in the lengths can be attributed to the 
increased lean body mass between the two-acromial points. 
BODY COMPOSITION (Lean Body Mass) 
The findings of our study had clearly indicated that NDS 
diet Significantly increased greater lean body mass than normal 
diet.However, There is no significant difference between the increase 
of lean body mass of HFP and control groups. 
The loss of body fat is dependent upon the balance 
between intake and expenditure of calories. The amount of calories 
burned dependent upon the intensity and duration of activity. 
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Researchers of American Medical Association 
investigated the 'Effect of Calcium Supplementation on muscle mass 
in male athletes'. The athlete's diet were supplemented with 500 to 
2000 mg of calcium daily. The results showed that the subjects not 
only increased bone mmeral density but lean body mass as well. Our 
study too has reported enhanced lean body mass, which may be 
attributed to the calcium present in the readymade nutritional 
supplement used in the study. 
The findings of a study are also in line with the finding of 
the study conducted by Jebb et.al. in which the subjects gained 
significant lean body mass and put on significant fat mass, when they 
were subjected to overfeeding of nutritional supplement (where 
macro-nutrient balance was altered) during high resistance weight 
training performance. 
Kreider, et al; reported in their study 'Effect of creatine 
supplementation on body composition, strength and sprint 
performance' , that 28 days of creatine supplementation (16 gm per 
day) resulted in a 1.1 kg greater gain in lean body mass in college 
football players undergoing off season resistance training. 
In addition, Vandenberge et al; had also concluded that 
effect of long term creatine intake is beneficial to muscle performance 
during resistance training, they observed that untrained females 
ingesting creatine (20g per day for 4 days followed by 5g per day for 
66 days) during resistance training observed significantly greater gains 
in lean body mass (1.0 kg) than subjects ingesting a placebo during 
training. The gains in lean body mass were maintained while ingesting 
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creatine (5g per day) during 10-week period of detraining and in the 
four weeks after supplementation stopped. 
Chrusch MJ et al; too concluded in their study, that 
'Creatine supplementation combined with resistance training in older 
men' increases lean tissue mass and improves leg strength, endurance 
and average power in men of mean age of 70years. 
Francaux M et al; had also reported in their study 'Effects 
of training and creatine supplement on muscle strength and body 
mass' that creatine and placebo group increased the isokinetic force by 
6%. No change in body mass was observed in the control and placebo 
groups during the entire experimental period while the body mass of 
the creatine group was increased significantly by 2 kg (P< 0.001). 
PERFORMANCE (Bench Press, Squat, and Dead lift) 
Results of the study had clearly shows that performance on 
bench press, squat and dead lift of all the three groups had 
significantly increased after the completion of the experiment, 
however, the increase was greater in NSD group than HFP group and 
HFP group's perfomiance was greater than control group. 
The results of a study had also shown that that the girths of 
various body parts had significantly increased due to increase in lean 
body mass of the body. As crossectional area of a muscle is directly 
proportional to the strength, thus, enhanced girth measurements, 
means more musculature resulting in increased strength and thus 
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improvement in the performance of the subjects on the chosen 
variables 
The body weight is made up of lean body mass and fatty 
tissues. The lean body mass is responsible for providing the necessary 
strength. Studies indicate that athletes who were very lean but have 
heavy muscle are more superior in performance. On the other hand 
athletes who have substantial amount of adipose tissues have 
increased energy demands owing the inert weight of fat. 
Studying the physique types of some of the world top lifters 
can support the finding of the study. Mike McGhee was one of the 
outstanding lifter who is characterized by the attractive physical 
characteristic, his 28 inches thigh have empowered him to squat with 
420 lbs. 
The amazing thighs and proportional anus of Vasily Alexev 
who hold tliree world records is well known to the whole lifting world. 
The attractive musculature Bill Stripling one of the world's topest 
weight lifter has also definitely enabled him in his perfonnance. He 
also was graced by his heavy thighs. 
Our findings on the effects of various nutrients of 
readymade supplement on the chosen variables of our study are 
supported by numerous studies: 
Casey, A. et al; (1996), reported in their study 'Creatine 
ingestion favorably affects perfonnance and muscle metabolism 
during maximal exercise in humans' that a creatine dose of 5g is given 
four times a day for five to seven days to ensure muscle creatine 
mcreases. A control group is given a placebo (glucose or some other 
relatively inert substance) in a double blind manner. It is evident that 
work performed during sets of multiple repetition strength tests may 
be enhanced by creatine supplementation, typically by 5-15%. 
There is scientific evidence showing strenuous physical 
activity (like weight training) may substantially increase the body's 
need for magnesium. Scientific data shows the effect of magnesium 
supplementation on muscular strength. 
L.R.Brilla and T.F. Haley conducted a study to see the 
effect of magnesium supplementation on strength training in humans, 
subjects were supplemented with magnesium at a level of 3.6 mg/lb of 
body weight/ day for 7 weeks (this is 720 mg/day for a 200 lb male), 
At the end of seven weeks, it was found that absolute strength as well 
as strength adjustment for body weight increased dramatically. 
Researchers speculate that the mechanism of action was due 
to an increase in protein synthesis at the ribosomal level of muscle 
cell. This has also been supported by the fmdings of present study as 
the supplement used in the present study was also having magnesium 
as one of the ingredient. 
Potassium plays an important role in cellular transport and 
hydration much like sodium. It actually works in concert with sodium 
to activate a mechanism in cells called the 'Sodium/Potassium pump' . 
This 'pump' moves water and other nutrients back and forth between 
the interio' "xterior of the cells, maintaining proper physiological 
101 
balance, nerve function and muscle perfomiance. 
M.I. Lindinger in one of his study 'Potassium Regulation 
during Exercise and Recovery in Humans' speculated that potassium 
is typically excreted from cells into the blood streams during intense 
muscular exercise. This decrease in intracellular potassium and 
increase in plasma potassium have been implicated in causing fatigue. 
In addition, J.R. Wilson, et al; checked the contribution of 
potassium to exercise induced vasodilation in humans, they reported 
that increase in plasma potassium also acts to help vasodilation and 
perfusion of blood tlirough muscular capillaries, which helps to deliver 
nutrients to active muscles. 
Zinc is a mineral involved in the action of several 
harmones, including insulin, growth harmones, testosterone and 
estrogen. It 's also involved in more than 200 enzymatic reactions. A. 
Cardova, et al; reported in their study ' Behavior of Zn in Physical 
Exercise' that people who exercise may need more zinc and infact, 
experience a higher risk of zinc deficiency. They showed that 
supplemental zinc, 25 mg/day, actually blocked the normal exercise-
induced increases in free radicals in blood stream. This antioxidant 
effect may be one of the things, which accounts for zinc's apparent 
role in supporting immune function and preventing infections. 
Vitamins and minerals play an important role in 
maintaining the proper biological functioning of everything from 
muscle to memory. Vitamins and Minerals contributes to good health, 
muscle growth, and proper fat burning by regulating the .,olism 
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and assisting the biochemical processes that release energy from 
digested food. 
Vitamin-C has a multitude of beneficial biological effects, 
these benefits range from vitamin-C's powerful antioxidant and 
immuno-supportive effects to its role in ligament and tendon 
synthesis. Vitamin-C have the ability to share electrons to the free 
radical molecules in the body. Vitamin-C not only acts as a direct 
antioxidant, but it is also responsible for regenerating the oxidized 
form of Vitamin-E in the body. Researchers speculated that 3 to 6 
gm/day, vitamin-c is essential to the person involved in intensive 
training. 
R.G. Tucker, et al; seen the influence of sleep, work, 
acute starvation. Thiamin intake and bed rest on human Riboflavin (V-
B2) Excretion, and concluded that increased energy expenditure and 
hard work increase riboflavin requirements. So, a hard working athlete 
must supplement their diet with atleast 10-20 mg/day of riboflavin. 
Pyridoxine (V-B6) has very close connection with amino 
acid metabolism. One result of V-Bg deficiency is a decrease in the 
uptake of amino acids by muscle cells (this especially applies to hard 
training athletes trying to maximize muscle gains). Scientists believe 
this response may be due to significant reductions in growth harmone 
and insulin secretion. It is recommended that 0.10 mg/gm of protein 
intake can serve the purpose. 
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Discussion of Hypothesis 
In light of results obtained the hypothesis formulated in the 
beginning of the study are discussed below: 
1. It was hypothesized that NSD diet would have more significant 
effects than normal balanced diet and HFP diet, results of our 
study clearly shows that except in Crural Index, forearm length 
and upper arm length all the other anthropometric 
measurements, body composition and performance of power 
lifter is significantly greater in NSD diet than HFP and normal 
balance diet. Thus, major part of our hypothesis is accepted. 
2. It was further hypothesized HFP diet would have more 
significant effect than normal balance diet on anthropometric 
measurement, body composition and performance of power 
lifters, the results obtained also shows except in crural index, 
forearm length and, upper arm length, all other chosen variables 
is significantly greater in HFP diet than control group i.e. 
normal balance diet. Thus, major part of this hypothesis is also 
accepted. 
CO^CLVSIO^ 
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C H A P T E R V 
S U M M A R Y , C O N C L U S I O N AND R E C O M M E N D A T I O N S 
S U M M A R Y 
The present study is an attempt to compare the effectiveness of 
readymade supplements in comparison to the nutrients taken tlirough 
natural dietary process on anthropometric measurement, body 
composition and performance of upcoming athletes. 
The subjects were thirty male power lifters aging between 18-20 
years, of Talwalkars Health Spa, Mumbai, (one of the leading chain of 
health clubs). The subjects were equally assigned based upon random 
sampling to three groups, i.e. Normal diet plus readymade supplement 
(NSD diet group); High fat protein group (HFP diet) and control group 
(Normal balance diet). 
The researcher had prepared three types of dietary regimens one was 
normal diet plus readymade supplement, available in the market by the 
name of Muscle Blaster, second was high fat protein diet, containing high 
proportions of fat and protein than normal proportions, and third was 
normal balance diet. 
The calorific value of each dietary regimen was fixed after assessing the 
daily calorific expenditure of the subjects. The food intake of the subjects 
was strictly monitored and every effort was made in following the set 
dietary regimen for three months. 
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A three months weight-trainmg schedule was prepared by the 
researcher taking in to account the principle of optimum load and 
recovery. The major muscle groups of the body were divided into three 
parts and each part was exercised, twice a week. Intensity in each set was 
fixed as per the individuals' capacity to complete the prescribed exercise 
repetitions of that set. 
The data on selected criterion measures [Ponderal index, Crural 
index, Weight, Upper arm length, Fore arm length, Biacromial length. 
Chest girth, Upper arm girth, Thigh girth and calf girth, Body 
Composition and Performance (Bench Press, Squat and Dead lift)] were 
recorded before and at the end of the experimental period of 12 weeks. 
In order to find out the differential effects of the experimental treatments, 
analysis of variance and covariance (F-ratio) were applied for the three 
groups with respect to the mean gains in each of the selected criterion 
measures. 
Results of the statistical analysis shows significant F- ratio for 
Ponderal index (F=7.72), Weight (F=19.48), Biacromial length (F=8.36), 
Chest girth (F= 6.44), Upper arm girth (F= 5.76), Thigh girth (F= 20.4), 
Calf girth (F= 29.29), Body composition (F= 4.24), Bench Press (F= 
43.83), Squat (F= 16.67), Dead lift (103.32). However insignificant F-
ratios were obtained for crural index, upper arm and fore arm lengths. F-
ratio required for significance at .05 level of confidence was 3.25. 
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Further, as the F test showed significant differences among the 
groups in the above variables, the Post hoc LSD test was applied to find 
out which of the differences between the means among the groups were 
statistically more significant. The Post hoc analysis indicated that the 
N S D diet was more effective in decreasing Ponderal index, increasing 
Weight, Biacromial length. Chest girth, Upper arm girth. Thigh girth. 
Calf girth. Bench press. Squat, and Dead lift than HFP diet, and HFP diet 
was more effective in bringing these changes than normal balance diet 
among power lifters. 
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CONCLUSIONS 
The detailed and distilled analysis and interpretation of the data has led 
us to following conclusions: 
1. N S D diet was more effective than HFP diet, and HFP diet was more 
effective than normal balance diet in developing girth measurements 
(Chest, Upper arm. Thigh, and Calf) of the power lifters. 
2. NSD diet was more effective than HFP diet, and HFP diet was more 
effective than normal balance diet in reducing the Ponderal index of 
the power lifters. 
3. N S D diet was more effective than HFP diet, and HFP diet was more 
effective than normal balance diet in increasing lean body mass and 
subsequent weight of the power lifters. 
4. NSD diet was more effective than HFP diet, and HFP diet was more 
effective than normal balance diet in increasing performance on bench 
press, squat, and dead lift of the power lifters. 
5. However, all the three diets along with exercise were unable to create 
any significant effect on the length of the body segments (crural 
index, upper arm length, and fore arm length), of the power lifters. 
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RECOMMENDATIONS 
In the light of the results of the study the following recommendations are 
drawn: 
1. As creatine monohydrate along with normal diet has proved to be veiy 
effective for the power lifters in this study and also its role being 
appreciated by other researcher. So it should be considered by the 
power athletes and their coaches for including it in their dietary 
programme. 
2. A similar study on female power lifters should be done. 
3. Effects of creatine monohydrates on athletes of different sports events 
should also be studied. 
4. Effect of this nutritional supplement on athletes of varying age groups 
should also be studied. 
5. Similar study should be done on other nutritional supplement 
available in the market. 
6. Similar study should be done on the possible role of Ayurvedic and 
Unani food products on sports performance. 
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